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TRANSACTIONS 

OF 

The  Miiiiiii(  Society  of  Nova  Scotia. 


The  Society  as  a  Iwdy  is  not  resptmsiblc  for  the  opinions  and  views  expressed  in 
the  several  |)apcrs  presented  with  the  Transactions. 

VOL  II.  SESSIONS   1893-94.  TAUT   I 


Tlie  Second  Aiimuil  nenerftl  Meeting  of  the  Society  was 
lu'M  in  the  rooms,  I2f>  Hollis  Street,  Halifax,  on  We<hie.s«hiy, 
2f)th  March.  Anion*^  those  present  were:  H.  S.  Poole,  M.A., 
F.(i.S.  (Acn<lirt  Coal  Co.),  Stenartf)n,  N.8  ;  John  E.  Hanhnnn, 
S.B..  MR,  OMham.  N.S. ;  Capt.  (Jeo.  MacDutf,  Wavcrley.  N.S. ; 
A.  A.  Haywanl,  Waverley,  N.S. :  J.  M.  Kei«l,  OxfonI  Minen, 
Mu8(jU()<h)lKjit,  N.S. ;  C.  K.  Willis,  Halifax;  B.  C.  Wilson,  Waver- 
ley; Chas.  Archibald,  Cow  Bay;  J.  H.  Austen,  Halifax;  W.  G. 
Matheson,  New  (Jhtsgow,  N.S. ;  Wni.  Sinaill,  I>>n<l<»n«lerry ; 
K.  (J.  E.  Leckie  (Torhrook  Iron  ('o.),  Torhrook  ;  Alfred  Wood- 
house,  F.  U.  S.,  Montat^ni ;  (Jeoffrey  Morn)W,  Haliftix ;  O.  E, 
Francklyn  (General  Miniiif:^  Association  of  London,  Lt^l.),  Hali- 
fax ;  Duncan  McDonald.  Truro,  N.S. ;  Georpe  W.  Stuart.  Truro, 
N.S.;  T.  U.  (Jue,  Halifax;  Alfred  Dickman.  Halifax;  D.  W. 
K<)l»h  (Uohh  Engineering  Co.),  Amherst;  Howard  Clarke,  Hali- 
fax ;  C.  S.  HarringUm,  Halifax  ;  W  K.  Thomtis,  Monta^i ;  Dr. 
(Jilpin,  Deputy  Commi.ssioner  of  Mines,  Halifax  ;  W.  H.  Hugpns, 
Halifax,  and  H.  M.  Wyldc,  Halifax,  Secretary. 

Mit  H.  S.  POOLE,  M.A.,  F.G.S.,  Presiilent,  who  occupied  the 
chair,  willed  the  meeting  to  order  at  10..*iO  a.m. 

The  secretary  rea<l  the  minutes  of  the  regular  Quar- 
terly General  Meeting,  lu'ld  in  Decemln-r,  and  of  the  special 
meeting  held  in  Montre^il  during  the  sessions  of  the  International 
Mining  Convention. 


2  TIIANSACTIONS  OK  TIIK  MININO  H<XJIETY  OV  NOVA  HCX/TIA. 

Mic  JOHN  Iv  IIAKDMAN  — It  wonM  U-  well  U)  a/M  tri  Uh- 
iiiinntcM  of  tlio  Montnriil  iiioctin^  tluit  the*  Oovenitiient  liiul 
iicc(m1imI  t<)  tlic  n'<|iicHt  of  the  S<K!iety  "  that  tlie  Provino*  of 
Novii  Scotiii  shouM  l>e  represented  iit  that  meeting/'  Tho 
(lOveniiiuMit  of  Nova  Scotia  were  |)erfectly  willing  tluit  I)r. 
(Jilpin  <linul(l  hIU'IhI,  hut  owin^  t^)  pressure  of  huKinesM  I)r. 
(lilpin  could  not  ^('t  away,  an<l  as  a  matter  of  fact  all  the  mem- 
bers who  were  jirescnt  at  Mr>iitnral  know  that  the  Premier,  the 
ilnii.  Mr  Fi<•l^li^^^  wjus  present  and  repre«ente<J  Nova  Scotia 
a<hnir;il»ly.  I  heg  to  move  tluit  the  ndnutcH  he  amended  in  this 
respect,  and  thjit  it  he  placed  on  record  that  the  Goveniinent 
acceded  to  our  recjuest. 

( )n  motion  tlie  amenderl  minutes  were  approved- 

The  foll()winf(  names  for  membersliip  were  handed  in :  Mr. 
A.  Drysdale,  Mr.  (iraham  F'niser,  Dr.  James  McKay,  Mr.  Herl»ert 
Dixon  and  Mr.  C.  F.  Anch-ews. 

Upon  motion  of  Mr.  Willis,  secon<led  l»y  Mr.  Chas.  Archi- 
l>;il(i,  these  «^entlemen  were  duly  elected  memhei*s. 

The  president — The  Council  recommends,  in  regard  to 
Volume  L,  Part  L,  of  the  Transactions,  which  has  not  yet  been 
printed,  that  it  he  issued  and  embrace  all  that  has  been  made 
public  relatini^^  to  the  formation  of  the  Society,  including  the 
notes  in  ref^ard  to  coal  leg^islation  and  matters  relating  to  the 
ac^itation  of  a  yetir  ago.  Will  anyone  move  that  the  recommen- 
dation of  the  Council  l)e  adopted  ? 

On  motion  of  Mr.  Hardman,  seconded  by  Mr.  Howard 
Clarke,  the  recommendation  of  the  Council  was  adopted. 
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Till::    DUTY    OS     MlMMi     MACIUNKKV. 

A  lettor  from  Mi  H.  T.  A.  Bell,  SecreUvry  of  the  (ienenil 
Miniii<(  AMsociiitioii  of  the  Province  of  Queliec,  under  date  of  24th 
Miirch,  with  reference  to  the  Customs  regulations  relating  to  the 
iniportH  of  Miiiiin*^  machinery  was  read. 

TiiK  IMIKSIDKNT— The  idea  of  the  Council  wiis  tliat  a 
committee  should  consider  the  matter  and  rej)ort  at  our  next 
meetinf^. 

Mil.  C.  E.  WILLIS — If  there  wjis  any  serious  action  ttiken 
on  this  su))ject  and  a  list  furnished  the  Department  it  mi^ht  )>e 
the  means  of  <^^ettint^  us  into  a  had  trap.  There  are  new  machines 
hein*^  manufactured  every  day,  and  if  we  furnisli  the  (Jovern- 
ment  with  a  sbitement,  we  mi«;ht  leave  out  the.se.  This  is  a 
matter  which  should  he  looked  into  very  carefully. 

The  PKKSIDKNT — We  could  have  on  our  cnnnnitter  such 
men  jus  Mr.  W.  (}.  Mathcson,  of  New  Glasgow,  an«l  Mr.  D.  W. 
Rohl),  of  Amherst,  who  are  in  a  position  t*)  say  what  machinery 
wivs  manufactured  in  Nova  Scotia.  The  list  to  l»e  furnished  the 
(lovernment  would  oidy  have  to  include  such  articles  i\»  can  Imj 
sup])li«'d  in  this  country. 

Mk.  C.  K.  WILLIS— If  wr   make  a  sUtement  will   the   1  )c 
partment  confine   ns   t<»  «>nl\'   thosf   items   which   are   coi»tjiiind 
in  it? 

The  PHLSIDKNT — The  list  wouhl  only  show  such  as  are 
manufactured  in  this  country. 

Mil.  W.  C.  M  ATMKSON— The  idea  which  I  have  K"t  is  this  : 
— not  a  list  of  articles  that  pay  duty,  hut  a  list  of  articles  that 
are  Tiot  to  pay  duty,  so  that  the  statement  would  include  any 
machinery  ma<le  ahroa<l. 

Mh.  HOWARD  CLARKL— I  think  the  simplest  way  would 
be  to  make  a  list  of  what  is  manufactured  in  the  Dominion,  and 
have  all  other  machinery  admitted  free.  A  list  of  what  is  miiDU- 
factured  here  could  be  easily  made  out. 
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Mh.  JOHN'  Ily\IU)MAN— U't  uh  nmki- u  list  of  what  Khali 
1)0  chur^cil  «luty  ami  not  ii  list  of  what  is  not  char^o^l  duty. 

Mil.  CHAS.  AUCHIiJALD-  WouM  it  not  Ik*  fKiSHihle  for  the 
Ooverninofit  to  jirniii^'c  with  the?  ilifFonTit  Oillocton*  of  CtwtrHiis 
to  pass  injichiiwry  which  woh  not  manufacture*!  in  thi«  (^mntry 
npnii  th(?  I>arty  making  a  <l(K!laration  to  that  effect? 

Tm:  PKKSlDKNt— Tiittt  is  the  law  now.  You  have  fr(,t  to 
make  an  atlidavit  that  it  is  not  inanuf>icture<l  in  Canmla. 

Mr.  CHAS.  ARCliliiALD— It  wouM  Ixj  a  .lifficult  thin^  U> 
niakr  a  list  of  all  that  is  ina<le. 

Mk.  .JOS.  AUSTEN — In  making  the  atJidavit  under  the  law 
now,  we  not  only  have  to  state  U)  the  Ixjst  of  our  knowledge  and 
hclicf  that  the  article  is  not  ma<le  in  Canada,  hut  that  it  is  inin- 
in»(  machinery,  .unl  that  it  is  to  be  u.sed  in  a  specified  mine. 
That  is  the  form  of  tlie  affidavit  we  have  to  make. 

Mr.  JOHN  HARDMAN — This  matter  came  up  in  the  ineet- 
\n^  of  the  Quebec  Association  in  February.  It  was  then  stated 
that  they  did  not  get  the  Rame  ruling  from  Collectors  of  Customs 
in  the  Province  of  Quebec,  that  we  get  from  tlie  Collector  of 
Customs  in  Halifax.  The  Collector  would  not  take  their  affi- 
davit as  U)  whether  or  not  it  was  mining  machinery,  and  the 
Quebec  Association  desired  to  have  the  interpretation  of  the  law 
taken  out  of  the  official's  hands. 

Mr.  T.  R.  GUE — I  think  we  would  undertake  a  large  con- 
tract to  make  a  list  specifying  all  kinds  of  dutiable  mining 
macliinery.  I  would  make  a  suggestion  that  it  is  too  far  reach- 
ing to  cover  all.  The  President  spoke  of  Mr.  Matheson  and  Mr. 
Robb,  whose  business  is  making  mining  machinery  quite  largely 
— could  they  not  specify  what  is  made  here,  by  themselves  and 
others,  and  the  Secretary  could  correspond  with  the  manufac- 
turers in  British  Columbia,  and  Hamilton  elsewhere,  and  make  a 
report  ?  Of  course  such  a  report  would  cost  them  considerable 
time  and  trouble — but  as  those  gentlemen  are  interested  in  the 
manufacture  and  sale  of  mining  machinery  in  this  Province,  they 
could  make  such  a  list.  The  Government  would  scarcely  ques- 
tion anything  that  the  Collector  did  who  conferred  with  this 
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committee.  It'  you  do  iiiiythiiif^  else  I  am  nfniid  it  will  not  luive 
the  effect  we  want  it  to  have,  ami  will  not  Ijc  far  reacliing 
enou«^h.  These  men  are  intereste<l  in  tlie  manufacture  of  min- 
ing' niachinery  and  they  are  not  ^>ing  to  report  f<ir  fret*  entry 
upon  [Machinery  they  can  make  here.  If  you  put  it  on  that 
Lrnnind  I  think  you  will  ^et  it  in  a  shape  the  (Jovernment  will 
not  undertake  to  (juestion.  The  thin^  the  committee  recom- 
mend should  l)e  free.  The  oidy  question  is,  are  the  gentlemen 
to  be  named  willin«^  to  devote  their  time  to  making  a  complete 
li.st  ?     I  think  they  will. 

Mil.  J.  M.  KKII) — I  have  heen  imjM>rtin;^  machinery  fnr  the 
last  two  or  three  years,  and  I  Hml  a  f^reat  deal  of  trouMe^ettinij 
it  in,  whether  of  a  chiss  manufacture«l  in  Canada  or  not,  and 
several  times  I  imported  machinery  not  manufactured  in  Canada, 
which  I  dill  not  succeed  in  trotting  in  free  of  duty.  If  we  can 
rrQt  up  a  list  of  what  shall  not  come  in  free  we  h»»ve  ^)t  a  hi^ 
contract  hefore  us,  hut  if  we  get  up  a  list  c>f  what  shall  come  in 
free  we  have  the  list. 

Mil.  JOHN  HAKDMAN—This  isa  matter  whifh  would  Iw 
discussed  much  lK?tter  in  committee  than  by  the  whole  8ociet\* ; 
I  move  that  the  matter  lie  referred  to  a  committee  to  Ik?  ap- 
pointed by  the  President. 

Mh.  CLAKKK — I  second  the  motion. 

Mr.  J.  M.  KEII) — I  wish  to  be  placetl  on  record  against  fur- 
nishing the  Government  with  any  li«t 

The  motion  Ujxm  being  put  was  duly  carried. 

The  Chair  then  aj)p<^inted  the  following  gr'ntloinin  t..  f..nn 
the  committee : 

Messrs.  T.  R.  Que,  Geoff.  Mornnv.  Jos.  Austen,  I).  W.  Kubb, 
\V.  G.  Matheson  and  Dunc^m  MacdonaM.  with  power  to  a<Id  to 
their  number. 


6  TUANHACriONS  OK  TIIK  MININf;  H<k;IKTV  OK  NOVA  .v^t/iIA. 


KLKCTTON    oi     ol  IK  |j;> 

TiiK  SKCKKTARY— It  wr>uM  he  well,  in  onler  U)  expo^lite 
hnsinoss,  that  tlic  Chair  ajipoint  a  coiiiinitU?e  tn  Uike  the  nomina- 
tions rcceivcul,  an«l  report  a  .slate  HU^^estin^  the  names  of  the 
ofhcers  and  council  for  tlie  ensuing  year,  as  the  first  biwiness  of 
the  afternoon  session. 

Upon  motion  (hily  passe<l  the  Chair  appointed  Mr.  Smaill, 
Mr.  Austen  and  the  Secretary. 


JUNE  mei:tin(;,  etc. 

The  president  said  the  Council  hoped  to  \je  able  to 
announce  that  the  June  meeting  would  take  place  in  Pictou 
County,  with  excursions  to  the  iron  works,  steel  works  and  some 
of  the  collieries  in  that  neighljorhood.  He  then  called  upon  Mr. 
W.  (J.  Matheson  to  read  his  paper  on  Fuel  Economy,  regretting 
that  the  text  of  the  paper  had  not  l>een  received  in  time  to  have 
it  printed.  Mr.  W.  G.  Matheson  then  read  a  paper  on  the  suV)- 
ject  of  Fuel  Economy.  A  vote  of  thanks  was  duly  tendered  Mr. 
Matheson  for  his  valuable  paper,  the  President  remarking  that 
if  the  Society  published  no  other  paper  in  their  Transactions  for 
the  year,  members  would  get  more  than  the  value  of  their  dues 
i  n  the  practical  suggestions  it  contained.  Discussion  on  the 
paper  followed.  This  was  followed  by  a  paper  by  Mr.  B.  C. 
Wilson,  entitled :  "  Notes  on  some  Special  Features  in  Lode 
Formation  and  deposition  of  Gold  as  presented  in  the  Waverley 
Gold  District.*'  A  vote  of  thanks  to  Mr.  Wilson  was  passed,  and 
the  paper  Wcis  discussed  by  members  present. 

The  meeting  then  adjourned  until  2.30  p.m. 


^ 


I  FT/:  R  NO  ON   SI:  SSI  ON. 


TliL'  iikiuIkts  asseiiil»lL'«l  in  the  rooms  at  2.30  p.m. 

A  letter  was  read  from  Mr.  J.  K.  Lith;,'ow  resi<^'niii|^  his  ofHce 
as  Treasurer  to  the  Society.  The  resi^nmtion  wius  accepteil  witli 
reLHH't. 


RKrORT  OF  COUNXIL  FOR  YKAR  1892-93. 

The  lollowinrr  re|V)rt  of  Couneil  for  the  year  1S92-3  was 
suhinittcd  ami  adopted. 

The  Council  for  the  pjust  year  W-^  to  suhmit  the  following,' 
report  of  what  has  Im'.ii  doiu'  l»y  this  Society  during'  the  pa.st 
year. 

The  iiuiiil>er  nf  iiunihei's  who  joined  at  the  inception  «if  the 
Society  w»is  58,  and  other  17  memljei-s  were  elect<'d  during  the 
year,  makin;^' a  totid  of  7'),  of  whou)  only  three  have  resipuMl 
their  mend)ei*shi]). 

Hrietly  st;ited,  the  Society's  income  and  expenditure  during' 
the  past  year  has  been  lus  follows: — 

Receipts — Balance  received  from  (Jold 
Minei*s'  A.ssociation  in  lieu  of  fees  of 
18  memhers  of  that  A.ssociation $15  4.3 

Subscriptions  collecteil  for  I8f)2  t87  75 


Total $553  18 

Expenditure — As  per  Treasurer's  State- 
ment    $438  05 

leaving  a  credit  Iwilance  on  1892  account  oi  cfl  15.13.     The  sub- 
scriptions due  antl  not  yet  paid  amount  to  $25.00,  of  which  $15 
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in  \)\iu'i't\  iiH  ^(hmI  fiiifl  1?I0  OK  not  c/>llectal*le.     The  efltimatefl  in- 
come for  tln5  current  year  is  $720. 

M'l'iiujH — Since  itH  or^imiziition  the  Sriciety  haM  heM  four 
ro^ailar  iinM?tin^^  juhI  one  sjMfcial  meeting — ami  while  referrin/^ 
to  this,  th<'  Council  (lesirc  to  call  utUMition  t^>  the  very  enjoyjihle 
(juarterly  meeting  heM  at  I>on<lon'lerry  on  Sept.  7th,  an<l  to  the 
hospitiihle  niaiHKjr  in  which  the  nietnl»erH  pre«ent  were  enter- 
tained l»y  Vice-I'residi.'nt  Ij<?ckie  an<l  staff  of  the  Londonderry 
Iron  Co.  The  .special  meeting  wixh  lield  at  Montreal  on  Feb. 
20th,  on  the  occasion  of  the  convention  of  the  Mining  S^xiieties, 
when  some  35  <jf  our  mem) )eni  were  present. 

TrdusdctinnH — The  Transactions  for  the  year — Vol.  1. — in- 
chide  Part  1.  (in  press),  on  the  formation  of  the  S^Kiiety  and  the 
petitions  of  lessees  to  the  Governor-General  of  Canada  and  tlie 
Lieutenant-Governor  of  Nova  Scotia,  respecting  certain  legisla- 
tion of  the  Parliament  of  Nova  Scotia  affecting  mining. 

Part  II — Contains  a  report  of  the  first  meeting  of  the 
Society  and  papers  read  by  tlie  following  gentlemen  : — 

E.  (lilpiu,  Jr.,  LL. D.,  F.R.S.C.  on  "Notes  on  Nova  Scotia 
Iron  Ores." 

H.  S.  Poole,  A.R.S.M.,  F.G.S.,  on  "The  Introduction  of  New 
Explosives  for  Coal  Getting  in  Nova  Scotia." 

J.  S.  McLennan,  B.A.,  M.E.,  on  "  Changes  in  the  Bank  at  the 
International  Colliery." 

J.  E.  Hardman,  S.B.,  M.E.,  on  "  Recent  Gold  Milling  Practice 
in  Nova  Scotia." 

Part  III — Contains  a  report  of  the  .second  quarterl}-  meet- 
ing held  at  Londonderry  and  papers  read  then. 

R.  G.  Leckie,  M.E.,  on  "  Roasting  and  Smelting  Plant  at 
Londonderry  Iron  Works." 

R.  G.  E.  Leckie,  C.E.,  on  "  Iron  Deposits  of  Torbrook." 

\Vm.  Smaill,  on  "  Notes  from  Laboratory  on  some  Iron  Ores 
from  Nova  Scotia." 

Part  IV  is  now  in  press  and  will  contain  a  report  of  the 
December  tjuarterly  meeting  and  the  special  meeting  held  at 
Montreal  in  February. 
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Library — It  is  gratify! iif(  to  the  O^uncil  to  Ixj  iiIjIc  to  report 
that  the  nucleUH  of  a  lilrnvry  htis  been  forineil.  The  Society  has 
some  forty-Hve  names  on  its  exchan«(e  list,  aconsiderahle  numl>er 
of  whom  in  return  mail  the  Society  their  publiwitions,  ami  it  is 
expected  <liirin<,'  the  ccmiing  year  that  this  numl»er  will  be  in- 
creased. 

The  Council  would  impress  on  memljcrs  the  desirability  of 
collectinrr  copies  of  all  printed  reports  on  mining  pro|>t»rties  in 
the  province,  even  of  those  seemingly  of  no  preBrnt  value,  with 
a  view  to  keeping  a  record  of  the  history  and  ilevelopnient  of 
the  industry.  Where  possible  these  might  l>e  supplemented  by 
photographs  of  appliances  and  est^iblishments. 

Museum — The  substantial  collection  of  iron  ores  used  to 
illustrate  Mr.  Sraaill's  pap«'r  read  at  the  I^mdonderry  meeting 
liave  been  presented  by  him  to  the  Society  and  are  now  on  ex- 
hibition. It  forms  a  valuable  nucleus  of  what  it  is  hope<l  will 
prove  an  attractive  feature  in  the  rooms  of  the  Society,  and  the 
Council  takes  this  opportunity  to  urge  meml>ers  to  add  to  this 
collection  by  donating  specimens  of  the  various  ores  and  minerals 
with  which  they  have  to  do. 

Quarters — Through  the  generosity  of  Mr.  T.  K.  CJue,  presi- 
dent of  the  Acadia  Powder  Company,  a  spacious  roi)m  at  129 
Hollis  Street,  in  Halifax,  luis  been  fitted  up  an*!  set  ajMirt  for  the 
u.se  of  the  Society,  and  it  seems  fitting  to  the  Council  to  liere  also 
record  the  obligations  of  the  Society  to  Mr.  Cue  in  this  res|K'ct 

Trrcuiurerfi  Statement — The  Treasurer's  statement  is  res- 
pectfully submitted  herewith. 
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Mi:  II  S  \'()()]jVj — When  a  year  a^o  a  f^enerul  call  Ui  all 
e»^'jip'<|  in  iniiiin^r  in  Nova  Scotia  }*rou^lit  tofrcihtfr  n  ^<H)t\\y 
nunilM-r  of  those  interested  lK>th  directly  and  indirectly,  the  most 
san^aiinc  amon^t  us  I  cannot  tliink  anticipated  the  resfxin.se 
that  was  then  made  and  which  it  is  my  f)n)ud  fx^sition  t4^>  record 
to-(hiy.  The  appeal  touched  a  sympathetic  chrml  in  memlien*  of 
every  hranch  of  the  profession,  amon^^  quarrymen,amon^  miners 
of  ^old,  of  coal  and  of  iron,  the  moment  was  evidently  op[xjrtune, 
and  from  adversity  in  the  grasp  of  impcjsition  sprang  this  S<x:iety 
into  being. 

It  IukI  been  felt  before,  but  in  a  vague  and  general  way, 
that  organization  for  a  proper  consideration  and  due  a^lvance- 
ment  of  interests  common  to  all  branches  of  mining  in  this  pro- 
vince was  desirable,  but  the  feeling  founrl  only  a  divided  ex- 
pressio!!  in  the  formation  of  local  jussociations  and  temporary' 
gatherings  that  met  to  consider,  and  perhaps  expose,  actions  of 
adverse  tendenc}',  so  that  when  the  matter  in  question  was 
settled,  the  cause  for  unanimity  being  satisfied,  the  several  ele- 
ments, but  temporarily  united,  again  fell  apart.  Heretofore  pro- 
tests have  been  made  by  individuals  sometimes  alone,  sometimes 
w^ith  others  against  immature  or  ill-advised  mining  legislation, 
with  what  effect  may  be  gathered  on  turning  over  the  pages  of 
the  Statute  Book  and  noting  the  amendments  that  have  been 
made,  and  the  self-evident  contradictions  that  have  remained  re- 
corded and  unrepealed  for  years.  At  times  modifications  have 
been  obtained  and  then  the  seekers,  after  decisive  enactments, 
have  dropped  back  to  their  ordinary  avocations  and  unorganized 
condition  :  contract  being  broken  the  moral  weight  of  a  combina- 
tion was  lost,  not  only  for  a  time,  but  weakened  also  when  the 
combination  was  renewed,  since  expeiience  anticipated  it  would 
be  but  temporary. 
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The  uinler  current  of  ^'cneral  interest  timt  IcmI  to  these  local 
ami  spasiiKxlic  ^'Jitheriiif^'s  however  failtHl  to  fiml  umuninous  ex- 
pn-ssion  until  the  ex|)erience  of  the  niinintr  men  of  yuel»ec».  the 
fnnimtion  of  the  Cienenil  Minin*,'  AssiKriation  of  that  province 
under  twunewhat  similar  circumstances  and  the  success  which 
attended  their  appeal  to  the  puMic  for  a  aireful  hearing'  of  their 
p-ievances  made  patent  to  all  in  like  case  in  Nova  Scotia  that  in 
union  they  mi^dit  with  ^'(kkI  mana^'ement  and  a  just  cause  hoi>e 
to  stem  the  tide  of  imposition,  gain  the  puMic  attention  and  show 
the  partiality  that  sin^^ded  out  the  mining  industry  for  restrictive 
legislation  and  the  imposition  of  rejjuirements  not  otherwise  im- 
pose<l  on  other  industries. 

The  spark  that  at  hust  lit  the  Uvicon  passihiy  was  that  which 
fell  from  the  Premier  of  the  Province  when  he  remarked  to  cer- 
tain dei)utiitions  that  presented  to  the  Government  their  isolates! 
views  on  some  pn)|)osed  legislation,  why  do  you  not  decide  among 
yourselves  as  do  other  industries  and  present  your  case  as  a 
uniteil  expression,  then  the  Government  will  as  far  as  possihle 
meet  your  wishes.  Perhaps  it  was  this  spark  that  caught  the 
inflammable  material  in  the  loose  sticks  that  hitherto  individu- 
ally had  cros.sed  each  other  and  phantomlike  frfnu  their  ashes 
had  l)ound  them  together  into  a  bundle  that  it  is  hoped  will  long 
ccmtinue.  At  any  rate  when  the  call  was  made,  the  re,s|xm8e  was 
not  halfhearted,  the  time  was  evidently  ripe  and  lessees  nilliii] 
to  the  watchword  : — 

s.wctitv  of  contkact, 

Fixity  of  Tenure  and 

Accuracy  of  Location." 

Thus  it  was  that  the  Mining  Society  of  Nova  Scotia  ttjok  fonn 
and  substjince.  antl  to-day  we  Hnd  ourselves  organize<l  with  a 
mcml)ership  numbering  75  ami  with  re[)re,sentative8  aluKwt  with- 
out exception  of  every  company  engaged  in  active  operation. 

Nor  can  it  Ikj  overlo<iked  how  much  this  Society  is  indebted 
to  its  local   forerunners   the  Coal  Owners'  Association  of  CajH* 

•  Ca/taJiaft  A/int'n^  Rcviczv,  July,  i{>9i. 
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Bret^ni  iiiul  Pict^m  ('oiinti<?H,  an<l  nUive  till  to  the  Cjold  MinrTh* 
AsHiKMutlon  wliicli  (hiring'  tin*  four  ytuirn  j)r«!«Mlin^  itM  luimlpi- 
inatinii  with  tlils  Society  <ii<l  ho  iiitich  f<ir  iU  iiieinlicTH  and  by 
joint  ropn'smtiitiiin  atlV'ctc<l  so  many  clian^en  in  tliat  part  of  the 
rhaptrr  "  Of  MiiM'H  ami  MiinTaU"  n;hitin^  to  ^ohl  mining,  that 
of  thrsc  nuittrrs  thoy  wi^n*  fully  justifie*!  in  exprensin^  BatJHfiic- 
tinii  \'i>v  tin*  cnnsidrration  rcc«'iv«'d  jit  the  liandK  r*f  the  prrtwmt 
;i«liiiinistnitinn.  What  tin*  changes  were  that  w<,'re  eftr-ot<-d  I 
trust  to  HOC  fully  reconh-d  in  our  TranwictionH.  Alre;uly  we  st-.c 
a  new  organization  profiting  hy  the  experience  the  ojtl  leHsees  m> 
iu<|('K  .icijuired  last  winter.  The  Whitney  Syndicate  which  has 
since  hiiconie  the  chartered  Dominion  Coal  Compan}'  is  inde)»ted 
to  this  Society  for  niakint^  clear  to  them  the  desiralalit}'  of  hav- 
ing,' in  their  lease  a  ri^^ht  to  appeal  U)  the  courts  for  settlement 
of  disputes  which  may  turn  on  the  meaning  of  the  wording  in 
their  leases.  This  has  V>een  ac<iuired.  What  in  .substance  the 
old  lessees  said  last  winter  wjis: — Place  us  in  the  position  <jf 
John  Doc  in  dispute  with  Richard  Doe  over  the  lefjal  meanin^^  of 
our  Indenture,  let  the  courts  decide  and  it  will  effectually  .stop 
all  the  talk  about  home  and  foreign  capital  having  been  misled 
into  believing  the  sacred  name  of  Her  Majesty  is  used  in  the 
leases  as  typical  of  good  faith,  and  the  implications  that  the 
sanctity  of  contract  luis  been  violated  when  the  power  of  the 
Legislature  to  convert  "  might "  into  *' right "  has  been  invoked, 
the  Legislature  being,  as  a  landlord  in  the  case  in  question  an 
interested  party.  This  right  of  going  into  court  the  old  lessees 
have  not  as  yet  been  granted. 

Elsewhere  I  have  drawn  to  your  notice  the  incongruities 
which  mark  the  legislation  respecting  the  working  and  regula- 
tion of  mines  and  their  probable  cause,  by  other  of  our  members 
it  is  expected  the  remaining  portions  of  the  legislation  included 
in  both  the  chapters  that  deal  with  the  leasing  and  working  of 
mines  will  be  review^ed.  These  matters  of  undoubted  moment 
to  our  Society  will,  it  is  hoped,  before  long  cease  to  l^e  active 
questions,  and  then  our  individual  attention  can  be  given  to 
reporting  and  discussing  the  many  improvements  and  moditica- 
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tions  which  Uu?  rapid  ailviincfs  in  the  ilevicos  and  arts  phice  at 
the  service  of  the  miner.  Our  ^nh\  niinei-s  have  no  cause  to  fear 
competition  in  their  luisiness  and  do  not  object  to  nliare  with 
others  tlie  henefits  derived  from  ehan^r^-s  in  niinin/^'  and  milliner 
practices;  our  coal  meml^ers  feel  thiit  when  they  have  intro- 
duced  an  improvement  in  their  pits  they  will  not  lon^r  l»e  able  to 
keep  it  hi<lden  from  their  fellow^  and  therefore  that  tliey  may 
as  well  openly  talk  of  it  and  /^r^t  any  credit  there  may  l>e  tlue  for 
its  intrcMJucticm :  while  those  of  us  who  have  met  with  disasters 
need  not  think  our  Mumlers  or  misfortunes  will  pa.ss  uncriticised 
because  we  ourselves  say  notliin*,'  aUmt  tliem,  so  we  may  as  well 
make  a  virtue  of  necessity  and  |)oint  out  if  we  can  t*)  otfiei-s  the 
way  to  avoiti  the  pitfalls  into  which  we  have  tumbled. 

1  would  especially  ur«,'e  on  mend»ers  the  advanUige  of  bav- 
in*,' their  papeiN  for  the  (piarterly  meeting  prepared  well  k'fore- 
hand.  and  remind  them  there  is  a  wide  nin«re  of  subjects  and 
material  open  to  them,  hm^r  papei-s  are  not  necessjirily  asked 
for,  concise  st;itements  of  facts  <.f  which  the  wriU-r  is  thonai^ddv 
convei-sant  are  preferred.  The  hisUiry  of  early  mining'  practices 
in  this  country  is  of  interest,  while  the  more  rapid  developments 
of  late  years  open  fields  that  will  extend  as  time  rolls  on  and 
chan;;e  succeeds  change  in  methotis  of  working',  in  f*icilities  for 
}>roduction  and  transpnrtjition,  and  in  substitntln^  mechanical 
power  for  the  more  arduous  manual  lalK>r. 
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KLKCrnoN    OF    OKFICKKS. 

The  oflicerH  for  the  enHuinp  year  were  elocte*!  iw  follows: — 

PreMiflmt : 
11.  S  P<  K  )LK,  M.iV,  F.(i..S.,  (i(5iioral  Manager,  Aavlia  ('<>al  (Jo.,  Lt/L, 

Stellarton,  N.S. 

Isi  Vice-President : 

John  Iv  Hakdman,  M.H,  S.B.,  Manager  OMham  Golrl  Company 

and  West  Waverley  Gold  Ck)mpany,  Oldham,  N.S. 

Jnd  Vice-President : 
R.  G.  Leckie,  General  Manager  Londonderry  Iron  C<x,  Lt'I, 

Londonderry,  X.S. 

trd  Vice-President 
David  McKeen,  M.R,  Resident  Manager  Duminujn  Coal  Co.,  Ltd. 

Glace  Bay,  C.B. 

Treasurer : 
T.  R.  GUE,  Halifax,  X.S. 

Hon.  Secretary : 
B.  T.  A.  Bell,  Editor,  Canadian  Mining  Review,  Ottawa. 

Secretary : 
H.  M.  Wylde,  Halifax,  X.S. 

Council : 
Charles  Archibald,  Xorth  Sydney,  C.B. 
R.  H.  Browx,  Sydney  Mines,  C.B. 
Chas.  Fergie,  M.E.,  Westville,  X.S. 
Graham  Fraser,  Xew  Glasgow,  X.S. 
E.  Sjostedt,  Bridgeville,  X^S. 
D.  W.  Robe,  Amherst,  X.S. 
B.  C.  Wilson,  Waverley,  X.S. 
George  W.  Stuart,  Truro,  X'^.S. 
Joseph  H.  Austex,  Halifax,  X^.S. 


The  meeting  then  proceeded  to  consider  the  following  papers 
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liv  Alfred  W(M)I)iiouse,  F.O.S.,  Mem.  Inst.  Misisc,  and 

Metalll'ugv. 

In  this  paper  T  propose  to  (leal  with  pf)int«  of  intercHt  that 
have  struck  iiie  in  the  ^^oM  Helds  of  Imiia,  Africa  an<l  Nova 
Scotia,  and  as  my  acquainUmce  with  tlie  latter  in  very  short,  I 
put  forward  my  views  with  consideraMe  <Iirtidcnce,  trusting'  that 
other  memliers  with  far  ^eater  experience  of  this  Pn>vince.  will 
not  hesitate  to  critcise  and  exphiin  the  errorfi  I  fall  into,  for  in 
my  opinion,  it  is  the  discussion  and  not  the  paper  that  eiluciite«. 

The  subject  ^old  has  a  fascination  for  everyone  and  thou^di 
termed  the  "  nxjt  of  all  evil,"  is  decidedly  a  hlessin^r  to  civiliza- 
tion when  properly  employe<l.  Gold  i.s.  I  Injlieve.  the  oidy  met^il 
for  which  a  market  is  always  ready,  and  it  is  tlie  stJindanl  hy 
which  all  products  are  valued. 

Althourrh  crnhl  occurs  Usually  in  very  small  quantities  com- 
pared with  other  metiils,  it  is  prnhahly  one  of  the  m<*st  wi«K-ly 
distril.ute*!,  as  traces  of  ^old  are  found  almost  everywhere,  hut 
not  often  in  I)aying  quantities. 

Experience  in  different  countries  ha.s  shown  that  the  profit- 
ahle  workinrr  (,f  ^„ld  (1()(>a  not  necessdrily  folUnu  the  existence  of 
the  metjil  in  payable  .|uantities,  and  I  propose  to  point  out  in 
this  paper  some  of  the  cau.ses  of  failure. 

Gold  occui-s  in  three  forms  as  follows: — 

1.  In  veins  of  (|uartz  or  other  hanl  substances  emiHMldeil  in 
the  matrix. 

2.  Asstxjiated  with  sulphurets  of  iron,  o^pper.  lead,  etc. 
either  chemically  combined  or  otherwise. 

3.  In  alluvial;  that  i.i  in  the  detritus  formed  !>y  the  erosion 
of  auriferous  n)cks  due  to  action  of  weather,  sun  and  atmowphcre, 
by  which  particles  of  gold  have  Ijcen  lil)erate<i,  the  lighter  grains 
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of  ground  or  powdrTu*!  rf>ck  luivc  l>ccn  Ciirrir**!  awiiy,  IcAvin^  the 
lioiivior  iiiiiienil  nejir  the  ori;(inaI  nourco.  I  «lo  not  pn.»ix>«e 
entt'itainiii^  tho  diHputi'd  (jucHtion  of  iiu^^^etM. 

These  three  occurreiiceH  (if  ^old  are  too  exUmHivc  to  Ihj  dealt 
with  in  niu;  paper,  luid  I  will  therefore  c^>nfine  inynelf  to  the  firet, 
or  the  occurnrnce  in  cpiartz  and  other  hard  silicioUH  matrix. 

Althon^di  onr  cnntinnally  hears  that  gold  occurs  in  w^me 
particular  district,  in  (piite  a  different  way  than  in  other  Cf^untricH, 
experience  teiuls  to  show  that,  practically  the  name  lawn  of 
natiLre  f^overn  all  districts  in  different  parts  of  the  world,  and  I 
have  i'«>ui»<l  practical  knowledf^e  in  any  one  country  proves  in- 
valuaMc  in  new  fields. 

Tilt'  miner,  however,  must  expect  tf)  ^uAlocrd  characteristics 
and  proltjiMy  no  two  districts  have  the  same, but  if  parallel  veins 
of  (|uartz  occurring  in  identically  the  same  fonnation  and  lying 
only  a  few  feet  apart,  differ  so  entirely  not  only  in  yield  of  gold, 
but  actually  in  the  nature  of  matrix,  one  ma}'  reasonably  expect 
very  great  differences  in  two  districts  thousands  of  miles  apart. 
To  sum  up  I  wish  to  convey  the  probability  that  gold  occurs  in 
veins  of  c[uartz  in  all  countries,  following  certain  laws  of  nature, 
affected  by  certain  local  characteristics,  and  that  the  difference 
in  yield  of  two  parallel  veins  in  similar  formation  tends  to  show 
thiit  our  knowledge  of  the  origin  of  gold  is  very  limited. 

A  visitor  to  Nova  Scotia  hears  a  great  deal  about  the  anti- 
clinal (or  anticline)  angulars,  etc.,  but  does  the  anticline  affect  the 
richness  of  the  ore  or  do  the  veins  nearest  this  point  prove  richer 
than  those  farther  away  ?  I  think  we  must  look  further  for  a 
cause  of  rich  streaks  or  deposits. 

"Anorulars "  is  a  ofood  local  name  for  the  numerous  veins, 
strincrs  or  droppers  of  quartz  that  fall  into  and  in  some  cases 
cross  the  true  or  formation  veins  or  leads.  These  small  angulars 
are  not  confined  to  Nova  Scotia  but  are  generally  found  in  all 
countries  under  the  name  of  feeders,  which  have  leeched  the 
country  rock  of  mineral  matter  and  fed  them  to  the  mother  or 
formation  veins. 
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All  jin^'uljii-s,  however,  do  not  brin^'  in  a  tle|Mxsit  of  ^'ol.l,  ami 
therefore  certiiin  aii^iihirs  must  have  special  a<lvantji^e>j,  if  thene 
are  rmlly  the  only  source  for  intnMlucticm  of  trtAd,  which  theory 
I  cannot  a^ree  with.  Owin^  to  the  entire  aksence  of  a  system 
of  cross  cuttincr  in  scttle«l  ^rroun<l  iielow,  little  is  known  of  par- 
allel veins  except  from  surface  imlications.  which  are  usually 
most  deceptive,  hut  1  think  it  prol.aMe  that  many  of  these  an^ni- 
lars  are  merely  strin/^^s  of  cjuartz  connecting'  two  parallel  vt-iiis. 
An«^nilars  do  not  always  terminate  on  contact  with  formation 
veins  hut  pass  throui^di  and  continue  on  the  op|K)site  side, or  they 
continue  parallel  with  thr  vein  for  several  feet  and  then  cross 
over ;  in  these  cases  they  should,  I  think,  Ikj  Ciilled  "  cross  courses," 
and  these  cnxss  coui-ses  ih)  in  my  opinion  play  a  very  c«msider- 
ahle  part  in  the  occurrence  of  ^'ohl.  I  have  foun<l  l»y  ex|)erience 
the  nearer  the  cross  coui-se  approaches  to  a  parallel  with  the 
tru«'  vein  the  richer  the  <leposit  of  mineral  matter. 

In  the  Monta<,ni  district  the  ^r,)l, I  •  chuti's  or  streaks  "  usually 
occur  from  200  to  250  feet  apart  and  dip  t*)  the  weiit  at  an  an^de 
of  4.'r  to  45  ,  and  the  irre<;ularity  indicate,s  that  the  "  chute,s  " 
owe  their  ori^'in  to  something  more  than  angulars  or  cross 
Coui*ses. 

If  it  is  Jicknowled^^ed  that  the  precipitation  of  gold  and 
metils  is  caused  hy  certain  laws  of  nature,  and  not  hy  chance, 
we  have  reiuson  to  expect  that  the  same  laws  have  place*!  the 
<,'c)ld  in  Nova  Scotia  mines  that  have  occasione<l  the  deposits  in 
other  countries. 

Till!  following  will  illustmtc  one  theory  of  how  gold  may 
have  Uien  dep<xsited  in  "chutes"  or  "streaks": — 

All  will  admit  that  originally  the  formation  of  slate  and 
(piartzit-e  was  in  a  horizontal  i>osition,  as  it  was  depositee!  under 
water  prohahly  containing  mineral  matter  in  solution.  Now  it 
follows  that  this  mineral  matter  would  be  precipitjited  provide*! 
ccrt*iin  foreign  elements  were  intnx!uce«!,  say  for  instance,  8<inie 
vegeUible  matter. 

No  doubt  everyone  lias  seen  the  peculiar  streaks  or  lines  of 
seaweed  on  the  ocean  carried  in  com|)aratively  panillel  liuos  by 
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ctirmitH,  tin*  wat<-r  U-twiM-n  tlM»Hi'  linen  r)f  M^iiwe'*'!  U'in^  ♦•ntircly 
cli'iir  <»f  fnnM^ni  HuijHtimcM'.  rncipitiition  of  niincral  iiiHtt4*r  will 
Im«  l/ir  ^rriMitiT  on  tlu*  lirii*  c»f  M<?iiwtM*il  or  fon-i^i  MuliHtanc**  than 
ill  tlio  dear  watvr.  Tliis  ilhiHtration  niiTi-ly  mIkiwh  tin*  ptmHiliN* 
thoory  of  ^oM  doiMisiU  in  HtreakK  }»y  vo^rtaliK?  or  r>ther  inatU-r 
carri«'<l  in  parallel  lines  hy  currenU  over  the  newly  (lepositc'l 
iMU«ls  since  converted  int*)  slates  an»l  (juart/.ites. 

Interesting'  as  any  theory  of  formation  nmy  Ikj,  I  propo«e 
confining'  myself  to  the  practical  anrl  proHtahle  siile  of  ^ohl  min- 
ing, that  is  following  an<l  extracting  to  the  grwit^^st  a^lvantage 
this  valuulile  nu'tiil. 

In  commencing  mining  operations  the  engineer's  first  work 
is  to  very  thoroughly  inspect  liis  ground,  hx^ating  a«  far  as  p<*s- 
silde  his  different  leads  and  learning  where  gold  ha«  lK?en  found 
l»y  former  owners,  making  careful  notes  of  past  results.  Frr,ni 
his  notes  he  will  l>e  able  to  make  a  rougli  plan  and  form  some 
idea  where  gold  ma}'  he  expected  IxjIow.  With  this  knowknlge 
he  locates  the  position  of  his  first  att^ick,  l»y  adit  if  possible,  if 
not  by  main  shaft,  selecting  a  position  as  convenient  as  possif»le 
to  the  mill  site,  which  should  be  chosen  well  above  the  flat 
ground,  so  that  no  trouble  will  occur  in  the  future  from  tailings. 
As  the  main  workings  and  mill  site  form  the  centre  of  all  future 
operations,  too  much  care  cannot  l>e  given  to  the  selection  of  a 
place  which  offers  the  greatest  facilities  for  penuanent  works. 
Managers  often  forget  to  look  ahea^l  to  the  future,  when  the 
mine  re(|uirements  may  cissume  very  great  proportions  and  in- 
stead of  adding  to  the  original  works,  afresh  start  has  to  be 
made  on  a  more  suitable  site. 

The  works  should  be  laid  out  oi'iginaUy  with  a  view  to 
future  contingencies,  and  the  plan  of  operations  carried  out  by 
degrees  as  funds  will  permit.  Above  all  things  the  reckless  cut- 
ting up  of  the  surface  In'  what  are  termed  trial  shafts  should  be 
avoided,  as  these  become  reservoirs  to  catch  water  and  flood  the 
future  workings,  necessitiiting  afterwards  costly  pumping  ma- 
chinery, for  once  the  mischievous  work  is  done  it  can  never  be 
undone. 
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Having' Ic)cute<l  the  iimi  11  shaft,  tlie  iiiami^*r  shouhi  «k'ci«le 
to  sink  a  ctJitjiiii  «h'pth,  say  120  ftH't  for  Win  first  \vvv\,  and 
steA«lily  continue  to  this  «h-pth,  no  niatt^T  what  rich  n)ck  is  met, 
the  ^ohl  will  not  run  away,  an«l  can  he  far  more  cheAply  raise*! 
hy  overhand  sto|)in<,'  from  U*low,  tliun  from  the  system  (»f  l»ur- 
rowin*^'  or  underhand  sloping  so  common  in  the  pmvince. 

1  very  stroncrly  advise  following'  the  value  of  the  n»ck  [ttkaa- 
ed  through  hy  siivin^  "  the  drillin;^%"  the  niinei-s  Indn^'  supplied 
with  marked  tins  for  this  purjxise.  It  sliould  Ikj  the  foreman's 
l»usiness  t<^)  see  that  these  are  delivered  re^ndarly  t*)  the  mana^'i-r 
who  should  pan  them  oH*  and  enter  results  in  a  lK>ok  kept  for 
that  pur|H)se.  Many  rich  deposits  have  heen  found  hy  this 
metho<l  when  the  ^old  was  t<M>  finely  distrihute<l  to  l»e  visible 
uiiJ  would  possil)ly  otherwise  have  heen  overlooked 

As  a  rule  the  ^old.or  rather  the  payahle  j)ortion  ol  tl»e  lead, 
will  l>e  foun<l  to  occur  principally  in  chutes  or  sti*wiks,  the  (piartz 
rock  hetween  two  streaks  provin;^'  unpayable,  and  yet  t<K)  ofti-n 
this  unprotitiihle  rock  is  taken  out  and  crushe<l  not  only  with  a 
loss  on  tin;  work,  hut  also  on  the  wear  and  t<'arof  the  machinery. 

It  is  true  every  mine  cannot  mainUiin  an  assay  department. 
but  the  mana^'er  can  always  follow  his  on?  with  the  pan,  and  1 
am  surprised  to  see  the  pan  so  seldom  used  in  Nova  Scotia,  know- 
iiifj  from  experience  its  threat  value  as  a  piide. 

The  (piestion  of  vertical  or  inclined  shafts  is  one  that  is 
attracting'  attention  ;  the  inclined  shaft,  for  prospecting  work, 
luus  the  advantji^'e  that  the  lead  is  teste<l  as  sunk  upon,  but  any 
fault,  slide  or  change  in  dip  of  the  vein  at  once  causes  trouble, 
and  with  the  numerous  (piartz  leads  found  in  most  districts  of 
Nova  Scotia  which  must  Ih>  crass  cut  afterwards.  I  consider 
vertical  shafts  the  mcKst  tlesiral>le  for  permanent  works,  as  it  is 
only  the  one  vein  and  that  at  one  i>oint  which  can  Ixj  toste<l  by 
the  incline  following  the  lead.  When  the  vertical  shaft  has  licen 
sunk  to  a  level  it  is  easy  to  raise  up  or  sink  a  winze  on  the  vein 
in  order  that  stopin^  C4in  l>e  commenccii. 

Workin«,'  capiUil  is  pn»vided  to  Ciirry  out  the  deoil  work 
which  oj)ens  a  mine,  that   is,  sinkin^j  shaft  and  drifting'  on  the 
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variniiH  IcjuIh,  aii«I  furtlHT.  wln-n  tlio  iiiirn*  is  provtMl,  in  provi»lii 
fnr  tlw  |)iircliu5<!  iiml  iTrrtion  of  the  neceft«iiry  iiuu!hin<?ry.  Wln-ii 
tliin  has  Immmi  JiconinjiliMli^d,  tho  Cftni  of  developing  fresh  ^'touii'I 
to  n-plaer  tluit  <'\tnicte«l,  should  Itemlded  t/»coMt  of  hreiikiii;^  and 
crush i  11^'  a  ton  of  ore. 

With  the  shaft  driwn  to  first  level,  the  j»an  fdiould  jirove  the 
vahn'  of  rnck  pjwwed  through,  and  the  result  shriuld  l»e  Ciirefully 
noted  nn  tln!  larcre  working'  j>lan  <»f  tin*  mine  ho  that  the  pmition 
of  the  ^'old  streaks  on  tlie  next  level  may  Ikj  fairly  hxuittal.  My 
experience  has  shown  that  once  the  nile  of  th<*  ^>ccurrence  of  the 
i,^)ld  is  (l('t»«riiiiner|,  natun-  is  wonderfully  true  i/)  herself, and  un- 
less tVoin  some  fault  or  intrusion  the  ^old  will  l)e  found  where 
looked  For.  if  more  careful  attention  was  ^ven  to  this  matt^.-r 
much  useless  work  need  not  ])e  attempted. 

J 11  some  mines  of  the  province,  notahly  Monbi^, "  nuggets" 
so  call»Ml  are  found  within  the  line  of  the  streak  or  chute,  and 
often  contain  from  two  hundred  to  three  hundred  ounces  of  gold 
in  a  few  liundredweight  of  ([Uartz.  These  nuggets  occur  with 
some  ivgularity,  10  or  12  feet  apart,  ami  naturally  greatly  in- 
crease the  yield,  hut  as  it  has  V)een  the  custom  in  the  past  U) 
crush  all  ore  throughout  the  mine,  the  average  ralue  of  the  rich 
chute  has  l.eeii  much  reduced  hy  the  tuldition  of  the  unprofitalile 
rock  ht'tween  the  sti'eaks,  worth  possihly  only  two  or  three  dwts. 
per  ton :  and  as  there  would  be  fully  ten  times  as  much  of  this 
poor  rock  crushed  as  of  the  streak  ore,  the  rich  ore  has  had  to 
pay  the  loss  on  treating  an  increased  tonnage,  which  must  return 
a  lower  yield  per  ton  thn)Ughout. 

When  the  developments  of  Montagu  enal>le  the  manager  to 
attack  only  the  streaks,  leaving  the  poorer  rock  '  in  situ '  the  re- 
turns should  greatly  exceed  those  made  in  the  past,  especially  as 
by  that  time  more  of  the  occurrence  of  the  gold  will  have  been 
learned  by  experience  under  systematic  workings. 

The  mines  I  have  seen  in  the  Province  appear  unusually 
free  of  water,  except  such  as  is  derived  from  surface,  where  the 
numerous  pits  and  cuttings  form  attractive  reservoirs,  and  I  have 
reason  to  think  that  if  the  shafts  were  puddled  with  clay  well 
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Uinpe«l   behind   the   la^'«(intr,  very   little   water  wouKl   U«   fouml 
Ixilow. 

Consideriri*^  the  niiiuite  proixirtion  of  t^oM  to  the  hulk  of 
rock,  too  niiuh  eare  amnot  lie  ^iveii  to  avoiding  utuieoeKHary 
haii<llin<(  of  the  ore,  from  which  there  must  bo  lo«s  in  ^oM  and 
increa.se<l  expense.  The  rock  as  broken  hIiouM  fjill  into  jmlsm's 
connectinfj  with  the  hvei,  whence  a  truck  afU'r  lK?in|f  filled 
carries  it  U)  the  shaft,  and  is  hoisti^J  to  surface  on  the  ca^*  and 
delivered  by  tramway  to  the  mill  hous«'.  WIumi  tip|HMl,  the  ore 
is  shot  throu<,di  a  «,mzzly  into  the  <»re  bins  which  supply  the  self- 
feeders,  the  Iar<,'e  lumps  which  fail  to  pass  throu^di  U'in/r  put 
into  the  sUjnebreaker.  By  this  metluj<l,  handling  of  «|uartz  is  re- 
duce<l  to  a  minimum. 

T(X)  often  the  fii*st  objeci  of  a  nian>i^>r  is  to  make  a  ^k)i1 
show  on  the  surfjice,  and  he  stjirts  erecting'  suUtiintial  works 
i>efore  he  has  learnt  the  value  of  the  mine.  This  is  surely  j»ut- 
tin;,'  the  cart  before  tho  hrn-se,  for  surface  works  <Io  not  pay  divi- 
dends, and  it  is  far  wi.ser  to  expend  working  capibil  first  in 
development  to  prove  what  the  mine  contiins,  merely  erectinfj 
such  plant  as  is  absolutely  necessary  for  the  re<|uiremenU  of 
development:  before  launching  out  mitt  handsome  buiMin^'s  ami 
expensive  machinery,  a  syst.^m  u  liicli  hvm  brought  many  a  go^nl 
mine  into  licpiidation. 

Ample  working'  capit^il  is  most  es.sential.  and  I  do  n<)t  cr^n- 
sider  Nova  Scotia  mines  as  a  rule  have  Iwid  a  fair  chance  in  that 
respect.  What  wouhl  have  been  accoinplishetl  in  other  countries 
if  they  had  had  only  the  few  hundred  |K)unds  that  this  Pmvince 
has  hafl  ^  Failure  wouhl  have  lx»en  anticij>iit<*d,  an«l  I  consider 
very  ^reat  credit  is  <lue  to  the  minin«^'  men*  here  that  they  have 
done  so  much  with  the  small  means  at  their  command. 

Again,  owing  to  the  fjict  that  many  of  the  mines  have  lieen 
opened  by  men  having  small  capit^U,  the  profits  have  been  dis- 
tributed without  building  up  a  reserve  fund  for  developing  new 
groun«l  when  the  rich  ore  they  workeil  yielde<l  smaller  returns, 
and  in  consecjuence  many  mines  that  have  yieldeil  handsome  pn»- 
fits  in  the  past,  are  now  chxsed  down  fix»m  want  of  funds  to  o|)en 
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out  rich  on*  lyin/^  )h?Iow.  With  iiniplo  working  cjipital  iiiincH 
mil  Im-  workr*!  not  only  on  n  hir^rr  Mcale,  hut  hy  (Jrawin^  ore 
from  ji  tlo/fn  Jitirrt'iit  (Miints,  the  tetnfioniry  fHllin^  off  in  yield 
at  nni*  nr  two  phu'es  wotiM  not  niat^frialiy  affect  the  return. 

With  th«'  experienee  of  the  Inilian  inineH,  having  a  working 
eapitiil  <»f  at  leiust  SIOOOOO,  hikI  tho«<?  of  the  Tran«v»uil,  where 
lialt'  a  niilliiiii  dnlhiPH  is  far  fiMin  an  nncoininon  working  &ipitjil 
I'oi-  iiDicliini'ry  an<l  niim'  <h'velopinent,  the  «inall  wyHtein  of  work- 
in*^'  in  this  I'rovince  amnot  l>e  considered  a  fair  coinpari.«u>n,  and 
yet  I  am  convinced,  Irnm  my  own  personal  expenence,  that  Nova 
Scotiaii  miiK's  will  amply  n'|)ay  the  outlay  of  lar^e  capital,  pro- 
vi<lt'<l  it  is  judiciously  expende<l,  I  mean  in  hcr/ui  fule  develop- 
ment, and  not  for  show  on  surface. 

The  (juartz  occurs  principally  as  l)ed<led  veins  in  a  country 
formation  of  talcose  or  ar<(illaceous  slate,  and  dense  (juartzite 
tilted  almost  on  edge,  and  the  lejKls  are  likely  t^^)  continue  gold 
hearing  to  great  depth,  in  fact,  lus  deep  as  the  slates.  It  is,  how- 
ever, prohahle  that  the  sulphurets  will  increase  as  great^^^r  depth 
is  reached.  And  as  considerable  gold  is  associated  with  these 
sulphurets  (^f  iron,  copper,  arsenic,  le?yl  and  zinc,  more  attention 
should  be  given  to  their  concentration  and  treatment,  and  gener- 
ally they  will  be  found  a  welcome  asset. 

The  ore  having  been  delivered  at  the  mill  the  next  process 
is  to  extract  the  gold  as  efiectually  as  pas.sible,  and  I  would  im- 
press upon  mining  men  that  amalgamation  is  a  science,  and  that 
it  does  not  mean  feeding  so  much  rock  un<ler  stampers  with  the 
adtlition  of  water  to  splash  out  the  crushed  particles,  which  are 
then  conducted  over  some  amalgamated  copper  plates.  Any 
school  boy  or  ignorant  man  can  do  that  and  catch  a  certain  per- 
centage of  the  gold. 

The  science  of  amalgamation  is  arresting  and  separating  the 
last  particle  of  gold  that  can  profitably  be  extracted  from  the 
quartz  rock,  and  I  mean  by  this,  that  there  is  a  point  of  gold 
saving,  beyond  which  it  costs  more  to  extract  the  extra  percent- 
age than  the  value  of  the  gold  recovered. 

The  two  tirst  objects  are  to  get  the  particles  of  crushed  rock 
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out  of  the  mortar  Im.\.  u  lu»n  reductMl  suHicieiitly  to  inihk  the 
screeiiH,  without  nnncci'ssury  iM»iiii.liii^r;  ami  Necomlly  to  ntaiii 
the  fjoM  ill  i.r  iix  near  tht*  U>x  as  iM)8«ihh».  and  with  thin  idea  an 
ainaI;^'aiMJit«d  plate  is  ^'enenilly  phu't'd  inside  the  iiiortiir  U»x. 
On  the  crushed  ore  or  pulp  h'aviii«r  the  Uix,  the  |rr,.,it  ohject  is 
to  check  the  forward  flow  (d*  pulp  ils  much  as  |M»HKihle  without 
causin^r  it  to  silt,  the  tendency  of  a  cliiK^k  l»ein^  to  precipitjit4' 
an}'  particles  of  ^rold  either  tloatin;,'  on  the  water  or  held  in  sus- 
pension, on  to  the  amal;,'amated  copper  plat**. 

The  advanbi^'es  and  disiidvantji^es  of  intHnlucin^'  tjuick- 
sil\«r  into  the  mortar  lM)xes,  are  much  disputi'd.  hut  I  havo 
found  that  with  most  ores  it  answei-s  well,  provided  a  copper 
plaU'  is  securely  Hxed  at  the  hack  in  a  n'cess  c^ust  for  the  pur- 
pose, hut  in  case  of  introduction,  it  should  l»e  used  cautiously, 
otherwise  it  will  he  floured  and  splashed  out  on  to  the  plates  and 
a  ffood  deal  will  pjuss  away  into  tlie  tailinpi.iis  it  is  found  fioure<I 
(juicksilver  will  not  readily  remain  on  the  copper  plate. 

Ill  viisv  of  «,'rease  and  oil  «(ettin^'  into  the  1m»x  witli  ilio 
(juartz.  it  is  advisahle  to  introduce  common  caustic  s«Kla  ever\* 
few  hours,  as  this  dissolves  the  greane  and  keeps  the  insitle 
sweet. 

For  ordinary  .piartz.  I  find  a  drop  H-\)  inches,  80  to  85  timr> 
a  minute  most  effective,  and  with  coarse  gold  a  steel  wire  screen 
with  1,000  holes  per  square  inch.  In  some  orea,  however,  the 
;,'old  is  Ro  finely  disseminate* I.  that  2.(H)0  holes  is  not  Uh}  fine,  hut 
the  capacity  of  the  mill  is  naturally  reduced  with  thr  smaller 
mesh. 

In  the  Montagu  mill  the  pulp  as  splashi'd  through  the 
screens  falls  on  a  j)late  10  inches  wide  incline<l  towanls  the  bat- 
tery, with  a  pitch  of  1  in  10  or  12,  and  is  thus  directed  over  a 
series  of  two  ripples  of  quicksilver,  with  a  thin!  one  lx»low 
empty,  so  tvs  to  catch  any  quicksilver  washeil  over,  and  thus  pro- 
tect the  plate  which  should  Ikj  4  feet  long  with  two  ripples 
below,  the  upper  one  only  l>eing  filled  with  quicksilver.  Fn>ni 
hero  the  pulp  jwisses  over  a  secon<l  plate  4  feet  long  and  then  iti 
conducted  to  the  concentrator. 
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Altlioui^'li  tlnTo  arc  nuinen>UH  p)it4MiU  for  c^nici'iitnitorH  tln.-y 
HIT  mostly  very  oxpciiHivo,  find  often  «lc»ci<le<lly  coiii])licat4.'<l,  aii«I 
I  tin<l  tiir  old  I'lisliioiioil  Htrai;^}it  throw  AuHtraliaii  percUKKJon 
tahlc  answers  very  w<||  ami  lias  the  ^reat  lulvanta^e  of  cheap 
construction  \ty  the  mine  carpenti*r. 

This  CMnc<Mitrator  consists  of  a  solidly  Imilt  woo«len  tahle 
some  i''\}x\\i  IcM't  lon^  with  two  divisions,  Tlie  first  with  a  cjpper 
|»liit«'  set  at  a  low   an^lo,  say  45  de^recH,  eighteen   inches  lon^, 

IV whicli    with  a  lise  of   lA   inches  in  2  feet  (i  inches  is  built 

tln'  \\onv  up  which  tin;  ore  must  Jtscend.  The  lower  half  of  the 
taitie  is  similar.  This  tahle  is  hun^  hy  four  strong  iron  arms 
and  is  held  tirndy  a<(ainst  a  l)umpin<(  hhick  by  a  pfjwerful  spring. 
With  a  treble  cam  the  table  is  pushed  forward  alx)ut  <jne  inch  i/) 
be  pressed  back  by  the  spring  when  free  of  cam,  from  l.SO  to 
240  times  a  minute. 

The  jar  naturally  settles  the  heavy  pyrites,  the  lighter  sand 
passing  ott'  with  the  water.  Any  straying  particles  of  gold  or 
amalgam  arc  caught  on  the  copper  plate,  while  floured  rjuick- 
silver  is  again  united  by  the  continuous  action.  The  machine  is 
capable  of  taking  five  to  seven  tons  every  24  hours.  The  concen- 
trates are  removed  with  a  small  shovel  by  the  amalgamator 
when  necessary. 

A  frecjuent  loss  of  gold  occurs  from  using  too  much  water 
over  the  tables,  there  should  only  be  just  enough  to  make  the 
black  sand  and  pyrites  drag  along  without  actually  silting. 

Plates  should  be  dressed  every  four  hours,  and  at  that  time 
the  battery  and  water  should  be  stopped,  as  a  piece  of  amalgam 
once  moved  is  liable  to  be  swept  away  with  a  rush  of  water.  In 
dressing  the  plates,  a  very  weak  solution  of  cyanide  of  potassium 
may  be  used  to  remove  any  oxide  of  copper,  but  on  no  account 
should  a  plate  be  touched  by  the  naked  hand,  a  piece  of  chamois 
leather  should  always  be  used. 

The  quicksilver  in  the  ripples  should  be  retorted  once  a 
month,  as  retorted  quicksilver  has  a  greater  affinity  for  the  tine 
particles  of  gold  than  that  which  is  charged,  and  the  gold  pro- 
duced from  retorting  well  repays  the  cost  and  trouble. 
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The  UKc  of  fMxliuin  ainjil;^'}UM  iiiul  cyanitlc  in  not  to  be  en- 
cuunicred,  lis  lH)th  are  very  .lan«,a'n)Us  to  tlie  pluU's  ami  quick- 
silver, iiiilesH  thorou^'lily  iunlei-st«Hjil,  hut  a  very  siiiail  piece  of 
s<Mliuiu  amaliraiii,  say  the  size  of  a  pea.  may  )»e  phice«i  in  each 
ripplf  once  or  twice  a  week  to  liven  up  the  quicksilver. 

Samples  of  tiiilini^s  slmuM  U-  .Irawn  every  hour,  water  an<l 
all,  and  allowed  to  settle,  and  tire  lussays  should  determine  the 
daily  loss  of  ^old  per  ton. 

All  details  of  mill  work,  such  jls  .stoppa^'es,  lenrrth  and  cause, 
time  quicksilver  intrcMluce*!  to  mortai-s,  s|)eed  of  sUnqis,  delivery 
of  ore,  etc.,  should  1k3  reirularly  enteriMJ  in  the  mill  bo<jk,  which 
should  he  sicrned  at  end  of  shift  hy  amalpimator.  If  these  de- 
tails are  nece.ssary,  in  an  onlinary  otHce,  surely  they  should  Ijc 
atti'uded  to  when  a  valuahle  mineral  like  <,'ol.l  is  concerned. 

It  is  not  possible  to  ejiter  into  the  question  of  the  various 
chemical  processes  for  treatment  of  concentnites  in  this  pajwr, 
hut  1  have  found  very  etlective  results  from  simply  ^n-indin^ 
them  to  a  tine  slime,  more  especially  if  they  have  l»cen  spnail 
>ut  on  tloors,  and  exposed  to  the  Jiction  of  the  sun  and  wiather 
for  sevenvl  months.  If  a  little  s^ilt  is  mlded,  and  the  material 
kept  constiintly  moist  and  turned  over  once  a  week,  decomixwi- 
tion  is  rapidly  effected  and  a  very  considerable  pnqxirtion  of  the 
i^old  is  iiJK'rated  on  treatment,  and  is  nipidly  amal^mmated  by 
quicksilver. 

Ill  •,nindin«,'.  I  have  found  it  advis^ible  to  luld  vtry  little 
water  for  some  time,  so  that  the  quicksilv.r  may  penm-at^;  the 
very  thick  nnid  in  minuU' «,dobuIes  (which  however  are  not  in 
the  form  of  floured  mercury),  and  U)  assist  the  process,  I  usually  ' 

add  a  little  sidt,  caustic  scnla  and  cyanide,  and  aft^T  ^'rindin^  for 
three  or  four  houi*s  a  stream  of  wati'r  is  tunuMJ  on  and  carries  oH' 
the  slime  to  a  percussion  table,  where  pyrites  not  sufhciently 
•,'round  are  retained.     The  quicksilver  remains   in   the  ^n*indin^'  'j 

pan,  which  after  the   water   is  .syphone«l  ofi'  is  rvmiy  for  a  fresh  ! 

chargi'  of  concentrates  say,  5  or  10  cwt  | 

My  ohjict  in  dwellin^r  ..n  the  concentrati>r  and  ^'rindin^ 
process  for  treatment,  lies  in  the   fact  that   U>th  cau   U*  carried 
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•  Mit  oij  iiinst  oi'  tlw  iiiiii<s  in  tln'  province  iit  low  ctmi  and  are 
I'airly  «'frrctiv«',  l»ut  slionM  pnictical  hulk  treatment  prove  Uie 
Hulplmnits  to  have  tlie  vahie  I  lK?lieve  they  have  it  will  then  he 
tinn'  for  tlu'  niaiia^'er  to  l<K>k  aiiout  for  a  more  effective  an<l 
nuMlriM  procesH. 


DISC  rss  ION 

riir  j*n'si(lcnt  then  culled  for  discussion  on  the  paper,  print- 
ed copies  of  which  the  nieinl»ers  had  received  previously 

Mil.  il  A  RDM  AN — I  am  going  Uj  say  a  few  words  al^iut 
Mr.  W'oodlumse's  paper.  The  main  thing  I  wish  to  say  is  that 
he  does  not  give  us  a  chance  to  attack  him.  He  has  dealt  largely 
with  generalities  in  which  we  all  agree.  But  there  is  one  point 
in  connection  with  tlie  illustration  given  of  "  How  gold  may  have 
been  (l<'p(^sited  in  chutes  or  streaks,"  to  which  I  may  draw  atten- 
tion. I  do  not  think  Mr.  Woodhouse  has  elaborated  this  illus- 
tiation  so  much  as  he  might  have  «lone. 

The  existence  of  gold  in  the  sea  water  of  the  present  time 
in  amounts  equivalent  (according  to  Sonstadt),  to  nearly  1  grain. 
or  4  cents  per  ton  justifies  the  assumption  that  the  ancient  sea- 
waters  were  equally  auriferous  and  very  possibly  more  so. 
From  these  mineral  bearing  waters  the  slates  and  (piartzites  in 
their  deposition  as  muds  or  sands  may  have  precipitated  or  taken 
down  with  them  more  or  less  gold.  And  I  may  say  here  that  a 
rougli  calculation  will  show  that  the  gold  contiiined  in  the  pre- 
sent oceans  is  sufficient  to  account  for  more  than  all  the  gold  that 
has  ever  been  extracted  from  the  earth's  crust  so  far  as  we  have 
any  records  in  history.  If  then  we  use  Mr.  Woodhouse's  illus- 
tration of  parallel  lines  of  seaweed,  or  organic  debris,  we  have  a 
theory  of  the  deposition  of  gold  in  streaks  :  assuming  that  organic 
matter  has  been  a  good  and  sufficient  re-agent  for  the  deposition 
of  metallic  gold  from   dilute  solutions,  the  deposition  will  have 
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iM'cn  ^'rentost,  lus  a  nmttiT  of  course,  alon^'  tlie   lines  wlu-re  this 
or^rjiiiic  iimttor  wils  accuiiiiihit4Ml. 

IVrliJips  you  are  nil  faiiiiliur  with  the  heautiful  experiineiitrt 
nl*  Mr.  Chas.  Wilkinson  an.j  Mr   Daintree  of  the  VicUirian  (Jwlo- 
laical   Survey,   which    have  shown   so  conclusively   the    way   in 
which  «r,)I,l  can  he  pn'cipitiitcil  in   metallic  tonn,  even  fn.ni  very 
dilute  solutions,  hy  organic   matter      In  a  paj»er  written  hy  Mr. 
Chas.  Wilkinson  in  iHiUi,  these  experiments  are  j»^iven  in  •Iet4iil.un«l 
he  mentions  an  acci«lental   experiment  of   Mr.  I)aintree*s   which 
led  to  the  experiments  undertaken  later   l.y   himself.      Mr.  Dain- 
tree even  in  those  early  days,  was  an  amateur  photo*,Tapher ;  on 
one  «>ccJisiou  he  had  prepared  for  photo^jraphic   use  a  solution  of 
chloride  of  ^'old,  the  ordinary   t«-rchl«)ri«Ie,  leaving'  in  it  a  small 
l)iece  of  metallic  ;,'nld   undi.ssolved.      Acciilentally  a  piece   <.f   the 
cork,  with  which  the    lM)ttle  wjis  stoppered,  fell  into  the  .S4»lution, 
decomposing'  it,  and  causin<,'  the  ^'oM   to  precipit^ite  around   the 
small   |)iece  of  undi.ssolved   meUd,  increju^iin;,'   it   to  two  r>r  three 
times   its  ori«,nnal   size.      Previous   to  this,  however,  Dr.  Selwyn, 
who  at  that  time  was  direct^)r  of  the  Victoria  Cieolocricid  Survey, 
had  in  one  of  his  rejxa'ts  su<,'f,'este<l  us  a  j^ossihle  reas^ai  for  larger 
nu'.'f^'ets  l)ein«;  found  in  the  drifts  or  gravels  than   in   the  (piartz 
reefs,  that  gold  mi^ht  have  exist«Ml    in   solution    in   the   minenil 
waters  permeatin*^'  the  Silurian  tlriftsor  <(old  «(ravels  of  Victoria, 
and  that  this  mineral  water  in  so  percolating  might  have  U-en  in 
some  way  decomi)osed   and   have   precipit4it4d   its  gold  conU-nts 
around  the  most  congenial  nuclei  presenU?d  to  it,  which,  electn)- 
chomically  speaking,  wouM  he  the  piu'ticles  of  reef  gohl  alreiuly 
existing  in  the  gravels. 

Mr.  Wilkin.son.  having  knowledge  of  Mr.  Daintree  s  acci- 
ilenUil  experiment,  and  of  Dr.  Selwyn's  suggestion,  was  le<l  to 
make  scm^.e  experiments.  Hrietly  suited,  the  results  were  con- 
tirmatory,  and  estiihlished  that  metallic  gold  was  easily  and 
rapidly  (in  fi-om  three  days  to  three  weeks  time),  precipitate*! 
from  dilute  solutions  of  the  chloride  sjilt  hy  the  agency  of  orgiuiic 
matter,  which,  in  order  to  imitite  nature's  pnjcesses  as  closely  as 
IH^ssible,  usually  consisted  of  a  chip  of  vfmA.     In  tliwie   exi)eri- 
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iiirnts  Mr.  WilkiiiHon  iiwmI  iih  nuclei  piirtich;**  of  inm  and  c^>ppcr 
pyrites,  ;^'iil«'iwi. /iiic  hl(*ii<l(\fintiiiioiiy  iiimI  otluT  iiicUiliic  iiiin<'niU 
iiml  lir  fonml  also  tluit  weak  noliitions  pive  lietUfr  re«ult«  than 
htviiu^  on«'s.  Hut  I  am  Uikin^  up  too  murli  time,  and  will  nay 
littK"  more,  exc«^pt  that  to  those  interest^Ml  in  the  nuitt<^r  the  ex- 
perimrnts  of  N«  \vlK;rry  with  mint;  timlx^n*  t^iken  from  Sand- 
hurst. r>allarat  .lU'l  Sciirsdalr  will  prove  instnictive.  In  every 
Ciise  ;(<>ld  was  t'ouii<l  in  tin-  tiniln-r  ;iss;iyed,  I  mi^ht  aim)  refer 
tn  l)i-  Holland's  article  in  the  "  Geolo^ry  of  Vennont,"  and  in  the 
well  known  faet  that  sulphurett^'d  hydrogen  i»  evolveil  from  the 
decomjjoflition  of  marine  ve^etaMe  matter.  All  I  have  said  h/ts 
heen  meant  to  follow  out  the  i<lea  in  this  paper  of  Mr.  Wrxxl- 
housc's,  an  idea  which  is  well  worth  keeping  in  mind  a*'  hearing 
on  the  possible  ori^nn  of  "streaks  and  chutes."  I  think  his  illus- 
tration of  the  precipitation  of  ^old  along  the  lines  of  seaweed, 
fonne<l  hy  wave  action  is  very  apposite.  I  would  like,  however, 
to  ask  Ml-.  \V(i(»<lhouse  to  define  what  he  means  hy  "  fonnation 
veins,'  and  also  to  irive  us  his  reasons  for  the  statement  ma^Ie  on 
pafTo  7  of  the  printed  copy  of  his  paper  that  "  it  U,  however,  pro- 
bable that  the  sulphiirets  will  increase  as  greater  depth  is 
reachrd!'  We  are  seekers  aft*?r  information,  and  any  knowledge 
as  to  "7///  we  may  expect  an  incre.-ise  of  gold  or  of  sulphurets 
with  increased  depths  will.  I  am  sure,  l>e  very  accepUiMe  and 
ploasinn^  to  all  of  us  who  are  mining  for  metals. 

Mil.  WOODHOrSE— I  am  verv  much  obliged  to  Mr.  Hard- 
man  for  the  criticisms  and  remarks  he  has  nia<le.  Perhaps  the 
paper  is  rather  more  general  than  it  shouM  lie.  By  "  formation 
veins  '  1  mean  veins  running  with  the  formation,  what  are  called 
here  "  main "  or  "regular  '  lodes.  In  regard  to  the  statement 
that  gold  may  have  been  precipitated  from  seawater — while 
there  is  no  doubt  about  one  grain  of  gold  being  contained  in 
every  ton  of  seawater,  yet  it  is  a  very  vexed  question  how  it 
may  be  thrown  dowm  from  its  solution.  1  have  heard  some  pro- 
fessors on  ditiereut  occasions  give  their  views,  and  very  rarely 
have  any  two  agreed.  As  regards  the  sulphurets  Ijeing  found 
in  increased  quantity  at  increased  depths — the  tendency  would 
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l»e  t<)  ^et  them  l»t'low  tlic  wjiUt  level  at  ^^^rentiT  jleptliK,  U*cauite 
l»el()\v  the  wuter  level  the  ileiM)sit  of  luetiillic  hulphuretK  is  ^»in^ 
on  at  the  present  time.  1  do  not  mean  to  convey  in  this  juiirt 
the  idea  that  sulphurets  will  i)ersistently  increiuse  the  fartlu-r 
<lown  you  fro.  At  a  certain  |M)int  you  will  t'md  a  con>^i«ieral.le 
chan;(e.  which  point  varies  in  .lith  ivnt  mines,  and  is  usually  the 
wati'r  level. 

Mk.  HAKOMAN  — May  I  Jt^k    what  you   have   found   to  be 
the  permanent  water  level  in  this  country  i 

Mk.  WOODIlorSE— Say  you  ^'o  down  a  couple  of  hundred 
fert. 

Mk.  MAKDMAN— 1  have  Immh  down  500  feet  and  have  not 
struck  sul)ti»rranean  water. 

Cut.  (JKO.  M.vcDTFK-  -As  far  as  my  experience  has  ^rono 
we  have  no  wat«'r  level  in  the  p)ld  fields  here;  it  is  all  surface 
wat<'r  that  we  contend  with.  I  may  mention  that  at  our  mines 
in  Waverley  we  l.nilt  dams  in  the  200  level  which  cnu/^dit  all  our 
water,  and  it  was  surface  water;  Udow  that  level  we  only  had 
two  or  three  casks  of  water  per  day. 

Mh.  HAYWAHD— I^avin«r  the  question  of  water  level  and 
returnini,'  to  Mr.  \Vo<m1  hou.se 's  st<it«'ment  »us  to  sulphurets,  if  the 
veins  when  found  wtir  in  an  approximately  vertiail  |H>sition 
thrri'  mi«,dit  U'  sonuthin<,^  in  Mr.  \V«MMlhou.sf's  claim,  hut  if  in  a 
horizontal  position  I  fail  to  see  it. 

The  PKKSIDKXT — Some  years  »i^o  1  interest4M|  mvH«df  a 
little  in  the  matter  al»out  the  formation  of  our  /^old  hMJes.  and  the 
pres.Mice  nf  (fold  iu  streaks  and  in  .so-cnlled  nup^^ets.  I  have  ijot 
out  of  the  husiness  of  late,  and  it  comes  to  me  like  a  very  vomie 
recollection.  I  have  just  turned  up  what  I  IumI  written  some 
years  a^o  in  reference  U)  cross  leads  or  cn>Hs  courses,  and  their 
apparent  ettect  on  certain  of  the  many  formations,  and  I  may 
justipiote:*  "  Minini;  operations  are  not  confined  to  thf  U'ddcd 
leads,  for  rich  streaks  of  paying  r^uartz  have  Uvn  followed  in 
cross  leatls  and   in   w  Iiat  are  called    angling '  Icada     As  a  rule 

•Reix)rt  of  the  Dcpl.  of  Mines,  N.S.,  for  the  year  1878,  |.|..  la-JJ. 


I 


30       TIIANHACTIONS  OK  TIIK  MlNI.Vri  SOCIETY  OK  NOVA  HCOTIA. 

croMH  IimkIm  of  \iii*'v  H^«'  tlitii)  tin*  triH*  U'luln  an*  liiirn;n,  or  amUnu 
liiit  a  f«*w  |M'iiny  Wrights  of  ^ol»l.  Thoir  inHu<•nc<^  or  that  rather 
of  Hoiin'  Ho-ciillril  croHH  h'ails,  on  th«?  pnxIuctivjfneHH  of  u  re/^hir 
l«'»i.l  is  oi'tm  nriimrkrd  on,  hut  croHH  courncH  of  hit**r  <lat«;  an*  not 
always  (listin^uishtMl  from  cr)nt<*niporaneouH  connecting  hantU  of 
(juartz  filling  transverse  fractures  of  the  siinie  a^e  iw  the  l»e<l«hMl 
UmuIs.  I'Ik'  rHect  of  cross  leiuls  on  the  pnMhictivencKs  of  re^hir 
loads  is  worthy  of  note  l''»i-  instance,  at  tlie  junction  of  a  crfj«8 
IckI  with  the  lu'lt  le>ul  at  Mr)nta^,  some  rich  six)ts  f^avc  afl  hi^h 
as  40  ounces  to  the  t<jn.  'Vluw  in  the  discovery  lea/j  at  (Tni;icke 
tlu'  (|U;irt/,  Wits  found  to  l»e  richer  near  the  junction  of  what  is 
there  called  a  cross  lead,  i)nt  which  in  reality  is  an  off-shfX)t  from 
tlu'  lead  into  the  han<,nn^  wall,  the  cjuartz  of  l)oth  Win^  homo- 
geneous. Whether  the  yield  of  the  }>edded  lends  is  in  reality 
influenced  by  the  position  of  the  cross  lea/ls  rnay  \>e 
doubted,  and  so  of  oti-shoots,  for  in  many  lea<ls  the  number  is 
great  and  a  rich  streak  has  many  chances  of  being  near  one.  It 
does  not  appear,  liowever,  to  l>e  a  rule  that  the  dip  of  the  streak 
and  the  ott-shoot  is  in  the  same  direction.  No  cross  lea^l  is  known 
to  shift  a  bedded  lead,  though  faults  and  breaks  are  numerou.s." 

These  are  some  of  the  conclusions  I  Ciime  to. 

Regarding  the  devisibility  of  gold  and  its  universal  dissemi- 
nation, although  we  regard  gold  as  one  of  tlie  most  stable  of  sub- 
stances— it  is  interesting  to  note  an  incident  at  the  mint  in 
Philadelphia.  After  pulling  off  the  roof  of  the  old  mint  building 
it  was  sold  for  84,000,  and  it  realized  to  the  purchaser  a  greater 
value. 

Regarding  the  formation  of  gold  or  nuggets  in  gravel  de- 
posits, I  have  in  my  possession  a  small  piece  of  gold  about  one- 
half  an  inch  in  diameter,  from  the  lower  carboniferous  con- 
glomerate of  Gays  River,  which  has  a  perfectly  smooth  surface 
witli  rounded  edges,  and  it  is  water  worn.  It  must  have  been 
formed  prior  to  the  conglomerate  for  on  its  flat  surfaces  rest 
groups  of  sharp  edged  particles ;  evidently  they  are  subsequent 
attachments,  i.e.,  subsequent  to  the  deposition  of  the  conglomerate. 
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Capt.  MArDCFF — Speukin;^  of  "crass  ct)Ui*st»M."  the  Utiii 
<l()Os  not  seem  to  Ik*  uinli'rst<HMl  here  in  Nova  Scctia.  In  Austniliu 
wt*  always  fin<I  the  richest  ;^o|t|  near  the  tlisturlianci's.  I  have 
not,  in  my  experience  in  Xova  Scotia,  met  with  a  true  cnisH 
course  exceptin«(  the  one  at  WaveHey,  in  the  work  nigs  of  the 
Lake  View  Company,  l»ut  that  has  not  .neemeil  to  have  effect 
npon  the  veins.  I  have,  however,  met  many  times  with  hreaks, 
sliiles,  slips,  &c.,  shiftin*^  the  vein  for  a  few  feet  Wliere  you 
have  a  cnxss  course  it  is  usually  fille<l  up  with  hroken  fon'ipi 
matU'r,  an«l  it  heaves  the  vein  many  feet. 

Mk.  KKID— I  wouM  refer  Capt  MacDufF  t^)  the  lake  hxle  at 
CariUm. 

Cai"!'.  Ma(  DITF  I  liavf  Ween  there  and  examined  the 
lotie ;  that  is  not  a  cross  course  hut  a  shift  or  heave  of  tlie  hxle. 

Mu.  WILLIS — I  may  mention  two  cross  courses  met  with 
at  Rawden,  one  from  two  to  fourteen  feet  in  width  filled  with 
broken  fragments  of  slate  quartz  and  quart/ite,  which  cuts  the 
old  Northup  mine  vein:  and  a  second  one  1,500  feet  east  and 
parallel  with  the  first  one.  This  second  one  is  now  l»eing  tested 
hy  the  Central  Kawdon  Co. 
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NOTKS  ON  SOMK  SI'KCIAI.  FKA  I  I  ItKS  IN  \A)\)K  FOR- 
MATION AND  hKI'OSITION  OF  (iOIJ),  AS  I'KK- 
SKNTKI)  IN  TIIK  WAVKKLKV  ^;oLl)  DISTRICT, 
HALIFAX    CO..  NONA    SCO'I'IA. 

r,v  P,.  C.  Wilson,  Waveklev,  N.S. 

I  <in  not  kncnv  tluit  a  kno\vle<l^'c  of  the  ori^n  of  ^oM  wouM 
Itc  of  any  practical  value  or  add  anything  to  the  sum  of  liuinan 
lia|)})ini'ss,  ]>ut  the  nietliod  of  its  deposition  and  its  ^wjlo^ail 
associations  are  of  economic  importance  a«  affording  inferential 
authority  as  to  the  Ijest  means  of  extnictinf,'  it  from  the  place 
"  where  they  timl  it,"  as  Sohmion  expressed  it. 

This  question  when  applied  to  Nova  Scotia  d<'pf»sits  isu.sually 
answert'd  u])on  the  generally  accepted  theory  that  most  of  our 
auriferous  quartz  veins,  now  found  at  all  angles,  from  horizontal 
to  vertical,  were  originally  heds  of  silicious  matter  impregnated 
or  charijfod  with  the  constituents  of  the  several  minerals  now 
found  iinhedded  in  them  with  intervening  l>e<ls  of  slate  or  other 
rock,  junl  huilt  up  in  alternating  layers  much  as  the  coal  mea.sures 
are,  only  ditiering  in  composition  and  presumaMy  in  age,  and 
that  apparently  through  the  shrinking  of  the  earth's  mass  and 
the  forces  of  gravity  calling  on  the  outer  crust  to  "close  up" 
towards  the  centre,  which  crust,  from  its  acquired  rigidity,  in 
consequence  of  exposure  to  external  influences,  could  not  follow 
in  unbroken  order  it  had  to  obey  the  inexorable  mandate  by  re- 
ducing its  surface  area  through  a  series  of  synclinal  and  anti- 
clinal folds.  Of  the  former,  we,  from  obvious  reasons,  see  fewer 
examples  than  of  the  more  exposed  anticlinal  exhibits. 

Every  gold  district  has  certain  features  in  common  with  all 
the  rest,  and  each  has  other  features  distinctively  individual, 
which,  if  thoroughly  studied  out,  aflbrd  authority  for  local  de- 
velopment, and  I  purpose  to  give  you  some  account  of  these 
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features  ^renerally  niul    iiulivi.limlly,  iis  presi-uUxl  in  tliu  Wiiver- 
ley  trtihl  iiM. 

This  district  is  looat^Ml  twelve  miles  from  the  city  <>f  Halifax 
an.l    wjus   ainon^'   the  very  Hi-st  half  ilozeii  diseovertil  in  the  Pro- 
vince.  aii<!    has   tht*    (listinctinii    of   liavin^'    ha«l    the    very    tirst 
licensed  (juartz  mill  in  the  country  lus  appears  on  the  recunls  in 
the  Mines  Office  at  Halifax. 

The  auriferous  veins  of  this  district  are  on  an  anticlinal  with 
an  exposure  of  alnait  two  miles  in  a  ^'en«*ral  east  and  west  direc- 
tion, conforminLT  in  this  respect  with  the  ^^eneml  trend  of  up- 
heavals over  thr  IVovince.  A  very  pronounced  fault  or  l.reak 
occurs  near  the  middle  (»f  the  district  loailly  causin^r  the  distinc- 
tions Kast  and  West  Waverhy.  and  crosses  the  stnitji  or  line  nf 
uphraval  at  nearly  ri^dit  ancrles.  that  is,  north  and  Routh.  fonnin;,' 
the  depression  cxjcupie*!  l.y  the  chain  of  hikes  and  stn-ams  utilize<l 
years  ix^n  hy  the  •  ShulM'nacadie  (anal."  This  fault  is  the  most 
im}>ortant  one  of  the  district,  and  so  far  it  1ms  not  lx*en  i>ossi}»le 
to  locate  any  vein  found  on  one  side  as  a  continuation  of  any 
vein  on  the  other.  Another  fault  occurs  on  the  west  division 
which  follows  a  surface  depression  alon^r  the  line  dividing'  areius 
174  and  175,  Imt  the  displacement  is  not  im|>)rUint  and  the  res- 
pective veins  have  l)een  located  on  each  side  of  it. 

The  anticlinal  is  most  pnuiounced  on  the  westem  tjivision, 
the  upheaval  having  heen  ;;reatest  there,  and  exposin^r  more  of 
the  auriferous  hnles.  which  stiind  nearly  vertical  in  the  middle  of 
the  district  and  assume  <,'radually  fp-eater  depression  as  they 
reach  tcnvards  the  western  curvature.  The  extreme  western  ex- 
posure pre.ynts  the  cimtinuation  of  the  same  veins  round  fn>m 
the  north  dip  to  the  southern  dip,  <us  notiiMy  exhihitc<l  in  the 
workin^rs  on  the  Tudor  vein  l)etween  18()2  an«I   IHiVX 

It  is  a  noticeahle  feature  of  the  <listrict  that  while  we  have 
two  western  curvatures  and  dips  (jf  the  veins,  ha  3'et  we  cannot 
place  oy\v  han«ls  on  any  indiaition  of  an  wistern  curvature  or  <lip, 
nothing'  in  fact  to  determine  the  termination  of  the  Unkn 
etistorly. 
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'V\u*  two  wcstiTn  cMirvatnrcH  or  jli-pn^KsionH  arc  reprwMjnt***! : 
firMt,  l»y  tin*  oiM»  nil  W'rsi  Wuverley,  inclu<)iri^  mucIi  veiiiH  hh 
Dniiiininii,  Tiplor,  Tuylor,  No.  G,  &c.,  Home  of  which  have  lieeii 
tnici'*!  to  Htiil  into  tho  canal  hikes  In-fon;  refernNi  Ut  ari<l  uinhT 
whicli  tlif  iii.iin  r.iult  occurs.  Hcyoinl  this  coiiiiiicnc«  the  hxh-s 
nt*  Kfist  Waverloy  (oast  of  the  fault),  ami  they  too  present  a  went 
curvaturr  and  «li|)  towanls  the  saiiH?  lakes,  ami  extend  away  east 
indefinitely,  tlwir  eastern  cnrvatup'  and  dip  not  l»ein^  yet 
<l<Mnonstrated,  a  })iece  of  swampy  ground  operating  a^iinst  sur- 
face exploration. 

1  do  not  consi<ler  it  at  all  proven  that  the  two  formati<jns 
arc  id(  iitical,  or  rendered  only  apparently  independent  through 
intlucnces  of  the  f^reat  fault  nor  that  they  rej)resent  separate  or 
indepcn<lent  anticlinals.  This  must  l>e  left  for  future  <levelop- 
ments  to  determine. 

The  ores  of  the  district  are  recognized  as  free  milling,  with 
limitetl  (|nantitics  of  snlphureb-*,  the  gold  Iwing  present  in  tine 
grains  thron<;h  the  quartz,  with  occasional  (piantities  of  consider- 
able value,  as  instanced  in  a  lot  of  aUjut  500  ounces  taken  from 
about  1,000  pounds  of  ([uartz  from  the  Barrel  lo<Je  on  East 
Waverley  in  ISG'2. 

The  Taylor  and  Tudor  lodes  were  early  representative  \(j*\qs 
on  tlie  west  division  of  the  district.  The  first  ifold  found  on  the 
Taylor  was  a  nugget  of  G  U)  8  ounces,  the  ore  Vjeing  quartz  with 
but  very  little  as.sociated  minerals.  The  Tudor  was  an  exception- 
ally well  defined  vein  from  10  to  30  inches  thick  with  sm(X)th 
walls,  and  though  no  large  nuggets  were  found,  small  ones  from 
o  to  20  dwt.  were  frequent.  This  lode  wtis  for  a  long  time  the 
chief  gold  producer  of  the  district,  the  monthly  brick  from  it  at 
times  being  from  1,000  to  1,200  ounces. 

Formerly  no  account  was  taken  of  the  sulphurets  in  the  ore 
nor  of  the  gold  they  carried,  but  latterly  more  attention  has  Ijeen 
directed  towards  them.  By  far  the  greater  proportion  of  sul- 
phurets in  the  Waverley  ores  is  arsenical  iron,  of  which  one  dis- 
tinctive feature  is  noticciible  (and  I  am  not  aware  whether  it 
prevails  in  other  districts  or  not),  which  is,  that  where  the  arsen 
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ical  iron  is  iinljtuMed  in  tlu*  Innly  <»f  the  j|Uart/  it  is  usually  rich 
in  f^oM,  Imt  where  it  is  situate<l  lus  a  slal»  or  dejxwit  on  one  niile 
of  a  Kxle  that  it  is  mixed  up  with  the  nlate  nml  (juartz  on  one 
si.lr  (.f  the  vein  only,  it  mrely  oirries  niucli  ^^oM,  iiKs^iyinir  |>ut 
truin  10  to  2.5  dollars  per  ton  of  concentrates. 

Some  thirty  years  a^^o  a  vein  two  or  three  inches  thick  wius 
oi)ened  near  the  centre  of  the  district  on  West  Waverley,  which 
was  practically  solid  ai-senical  iron,  hut  jus  it  showed  little  or  nu 
visil.le  ^r,,Kl  it  wjus  ipiore<l.  for  no  one  at  that  time  thoU'dit  of  an 
assay  test.  Also  alxnit  the  same  time  a  vein  4  i*i  <I  inches  thick 
was  opened  on  the  extreme  western  curvature  which  was  pro- 
Uihly  75  to  00  per  cent,  sulphurets,  chieMy  arsenical  inm  Imt 
ass(K!iated  with  copper,  and  thou;,di  presentin^^  l»ut  very  little  free 
^'oM  yielded  under  the  stamps  from  10  to  21  dwts.  |H'r  ton,  hut 
the  vein  hein«;  narrow  and  the  density  of  the  ore  nmkin^  it  oIh 
jectionahle  for  crushing',  it  was  not  worked  l^eyond  a  few  tons 
and  no  as.say  test  of  its  value  Wius  ever  miuie,  l»ut  from  my  i-ecol- 
lections  of  it  1  have  every  contidence  it  was  a  valuahle  ore,  and 
if  it  mainbiins  its  size  will  yet  pay  to  work. 

The  IJarrel  hnle  on  Kast  Waverley  carries  arsenical  iron  dis- 
trihuted  in  small  «|uantities  throu^di  the  (|uartz  and  friMpiently 
in  pockets  from  a  |)ound  to  a  hundred  |)ounds.  and  occiisionally 
in  lots  of  a  ton  or  thereahouts,  (|uite  cnjwdin;;  out  the  (pmrtz  or 
more  properly  tiikin«;  the  place  of  the  jpiartz  in  the  vein,  luid 
such  deposits  were  invariahly  rich  in  ^>ld.  I»ut  at  the  time  the}' 
were  worked,  twenty-Hve  to  thirty  years  agi»,  their  value  was  not 
recognized,  but  I  have  knowledge  of  a  lot  of  four  or  Hve  tonH 
collected  by  natural  concentration  as  it  ran  fn>ni  tlie  mill  and 
taken  up  after  a  year's  exposure  to  the  elements  and  put  thn»utrh 
the  stiimps  again  which  yielded  (j.S  dwts.  of  g«)ld  for  the  lot 

The  workings  on  the  western  division  have  reached  nearly 
400  feet  in  <lepth,  an<l  have  developed  no  s|)ecial  feature  l>eyuml 
a  well  doHned  formation,  the  veins  on  l)oth  the  north  and  south 
dips  m.iintaiuing  their  full  sti*engtli  and  showing  no  sigiw  of  ex- 
tinction. 

(Jno  important  feature  demonstnited  in  this  district  is  that 
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(•Hinpunitivi'ly  no  flow  of  w;iU?r  worth  iiii'ntionin^  lian  l*een  fouri«l 
ill  tilt  <lii|»  w«trkiii»^H.  W'Imt  liii-s  to  Ik*  poiiU'II'IimI  with  im  from 
Hiirfju'c  Hourrrs  lur^rly  inrnfiiK4'«l  in  th«f  oM  working  l»y  the  ill- 
lulvisiMl  tiH'tlMHiM  nt  milling  twonty-five  yean*  o^o,  wliere  tin* 
Jrjiiiwi^j'  lias  Immii  infu  in.sU'nd  nf from  the  iiiineM,  hut  thJK  ciiii 
he  avoiilc*!  in  tin*  fntun*  hy  niukin/^  n«*w  o|x;nin^  ntul  ojM'ratin^ 
un<l»'r  tin*  old  works  which  in  ^iMieral  hiiv<*  no  con«i<l«?r>ihl(i 
dcjttli. 

DiiiiiiLT  the  first  fourteen  years  that  tlie  Waverley  inin«'8 
wen;  operate<i  some  5 1, ()()()  «(nnc<*s  of  ^f>l<l  were  report<'d  at  the 
mines  otlic«',  fully  eif^ht-trnths  of  which  were  o)»tiiine<l  fmin  West 
\Vii\  (iley,  since  which  time  until  the  hmt  two  or  three  years  all 
milling  tlicrc  was  rele<^at«'d  to  the  spasmodic  and  riestructive 
ojHTat inns  (»!'  trii»ut«'rs. 

The  ore  on  the  east  division  thou<^h  discovere<l  simultan- 
eousl}'  witli  tliat  on  tlie  west,  and  at  that  time  considered  the 
richest  in  gold,  was  supposed  to  be  circumscriWd  in  area,  and 
local  C{)n<litions  prevented  any  extensive  operations.  Yet  it  is 
on  this  cast  division  where  the  most  interesting  ge<jlogical  pro- 
blems are  presented,  and  where  glacial  and  pre-glacial  forces 
have  left  their  unmistakable  imprint. 

The  ground  to  the  west  of  the  main  fault  liefore  referred  to 
extends  away  in  low  hillocks  seldom  reaching  over  00  feet  al»<^»ve 
the  level  of  the  lakes. 

On  the  east  side  the  exposed  rock  rises  abruptly  from  the 
lake  in  a  strong  mountain  range,  backed  l>y  an  extended  tal»le- 
land  and  attaining  an  altitude  of  about  200  feet  in  places,  and 
this  heav\^  deposit  of  metamorphic  rock  appears  to  have  h>een  an 
occupant  in  possession  long  anterior  to  the  anticlinal  upheaval, 
which  brought  the  auriferous  lodes  of  the  Waverley  district  to 
the  surface,  and  further,  this  backV>one  of  table  rock  appears  to 
have  presented  decided  objections  to  being  disturljed  l»y  the 
ambitious  new  comer,  and  if  the  two  powers  of  the  period  ex- 
changed any  courtesies  they  were  prol:)ably  akin  to  those  between 
the  ant  and  the  elephant.  "  Who  are  you  shoving,"  at  any  rate 
there  are  evidences  of  some  very  decided  "  shoving  "  on  the  part 
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of  tlie  liiti'st  Arrival,  mill  some  iMjimlly  oKstiiuiU?  reMistancc  l»y  the 
nri«,nmil  "  jMirt}'  in  possession."  aii<|  so  vi«^'orous  wjis  this  conHict 
tlwit  the  oM  mountain  curries  very  c«»nspicuous  markK  of  it  on 
its  hjick.im.l  ha«l  ^mi.l^nn^'ly  to  a  f  Ion  I  hmmu  for  the  ohtnisive 
mrtjillit'enms  series,  hut  still  heM  its  own  so  well  that  there  are 
n«)  scars  on  its  western  hrow.  an«l  it  ha<l  such  a  firm  fo«.thn|.| 
umler  the  waters  of  the  lake  IhjIow  that  there  ai-e  no  sipis  nf  hin 
having  "  hud^ed  an  inch." 

In    18()2  somi'  «lrift  <|uart/.  carrying' ^^oM  wiw  foumi  on  the 
top  nf    this  liill,  jin.l    t'urtlu'r   smrch    revealeil    the   outcrop  of  a 
sh«'et  of  (piartz  lyin;,'  nearly  horizontal.  coveriMl  with  two  to  four 
feet  of  soil  and  a  correspond in;^'  amount  of  rock,  an* I   continue«I 
workiuLTs  »liscIose.|   wlwit   nn';,r|,t  aptly   he  terme.l   a   Manket  of 
•  piartz  overlyin*,'  the  hill  aii<l  ^na.lually  <lip|)in«;  south,  west  and 
north,  hut  most  <leci«le.lly  to  the  west,  or  towanis  the  laki*  at  the 
foot  of  the  hill,  and  several  small   ownei*s  sfwn   made   numen»Utt 
oponinf,'s  on   it.  each   apparently  intent  on   forming'  o|M'n   n-s«-r- 
voii-s  for  the  local  water-shed  and  in  which  they  were  exception- 
ally successful,  and  «liscountin<,'  the  future  for  inunediate  results, 
soon  <.fot  it  in  such  con<liti.»n  that  no  one  could  work  it.  notwith- 
standing' the  ore  at  one  time  w;i.s  very  remunerative:  and  event- 
ually all  work  ceased  except  an  occ^Lsional  effort  of  sonn*  trihutor, 
who  mana<.,'eil  to  Hnd  sonie  sjKit  of  ore  on   hi^di  ^^nnnnl.      Hut 
practically  everythint,'  was  under  wat<T.  and  it  hecame  penerallv 
conceded  that  the  oidy  economic  means  of  <»pei*atin;f  it  would  U* 
throu^di  a  tunnel  driven  from  the  lake  h»vel  and  inti-ireptin^  the 
vein  at  alnnit  2()0  to  250   feet   l)elow   the   surface   o|>eninp<  and 
thus  escape  the  overwhelming  wat4'r  of  the  surface.     The  scheme 
thourrh  a  ^mxl  one  wjis  confronted  with  the  necessity  of  provid- 
u\ff  many  thous^ind  dollai-s  to  curry  it  out,  also  a  further  det<»mMit 
w»us  the  freipiently  expressed  douht  of  the  vein  existing'  nt  that 
depth   and    in   such   |K)siti(m   as  U^  Ik?  reached  as  pro|>osiHl.      Hut 
after  a  lapse  of  numy  years  .such  a  tunnel  was  eventually  driven 
some  (ylio  feet,  and  last  DecemUr  struck  the  vein  on  the  luick  or 
crown  of  the  anticlinal  on  its  western  dip  toward  and  presumahly 
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uikNt  tliir  Itikr*  wli(;r(5  HH  licforo  liieiitioiHMl  the  iiM  mountain  liitK 
HUcli  II  firm  f(H»t)io|(l. 

The  (Irvflopmrnts  from  lK)tli  tunrnrl  an<l  Hiirfiice  workinf^H 
JUT  most  iiitcn'.stin^  to  tho  ^eolopHt  an  well  iim  to  the  miner,  a 
vny  intrrcstiii^'  tVature  hoin^  the  peculiar  forniM  |)reMente<l  hy 
tlir  auriferous  veins. 

At  the  outcrop  it  was  crimped  or  foMed  together  UfK>n  itself 
;iM(l  if  smootlieil  out  like  a  sheet  of  paper  would  have  preHent<.**l 
a  vein  not  ovii*  10  to  12  inches  thick,  l»ut  l»ein^  folded  trjgetln-r 
it  filled  a  space  of  20  to  80  inches,  and  with  jussrxjiated  slate 
occu])i<'<l  ;i  Nvorkin*^  belt  of  ahout  4.S  inches  hetween  the  upper 
;iii(l  lowci-  ciielosin*^  walls  of  hard  met^imorphic  rock,  and  when 
dcinidrd  of  the  overlying  rock  presente<l  the  appearance  of  rows 
of  barrels,  and  hence  the  name  "  Barrel  IvhIc"  wjls  applied. 

'riiciT  was  originally  much  speculation  us  to  what  wouM  l>e 
the  form  of  the  vein  at  the  tunnel  level.  Some  thouglit  it  fK>s- 
sihle  that  it  would  he  smoothed  out,  that  is,  divested  of  its  crimp- 
int^'s,  which  were  presumed  to  be  the  result  of  surface  shrinkage 
or  compression.  On  the  contrar}^  the  foldings  as  demonstrated 
in  the  tunnel  workings  are  in  no  way  changed  V)eyond  Ijeing 
apparently  compacted  by  the  increased  weight  of  the  super- 
incumbent rock. 

Whatever  may  have  been  the  difference  in  age  or  time  of 
deposition  of  the  several  strata  and  auriferous  veins  the  condi- 
tion in  which  we  find  the  quartz  may  be  accepted  as  presumptive 
evidence  that  at  the  time  of  upheaval,  the  material  composing 
the  several  belts  must  have  been  in  different  states  of  rigidity  as 
the  (juartzite  under  the  Barrel  lode  shows  only  occasional  change 
of  form,  consequently  must  have  been  quite  rigid,  while  the  over- 
lying rock  was  most  pliable  and  conformed  in  some  measure  to 
the  forces  exerted  upon  it,  but  the  auriferous  belt,  particularly 
the  (juartz  part  of  it  (and  now  the  most  rigid  of  all),  and  which 
plainly  shows  the  marks  of  laminated  deposition,  must  have  been 
the  most  phistic  of  the  lot,  to  admit  of  its  carrying  all  its  lamina- 
tions unbroken  through  all  its  various  bendings  and  curvatures, 
and  there  are  instances  where  the  quartz  is  found  forced  into 
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wed^re-sluipe<l  cracks  or  cavities  in  the  rock  ending'  in  roinnleW 
e«l«,'es  and  leaving'  an  nnfilltMl  space  at  the  extreme  en«l  uf  the 
sj.lit,  iMUcli  the  I'nnn  that  snft  putty  wnuM  assume  if  pres-s,.,! 
into  a  similar  cavity,  ami  apparently  demonstrating^  that  the  in- 
Hllin;r  material  was  not  silicious  watei-s  eventually  solidiHiMJ  us 
in  the  ai-se  of  fissure  veins. 

S..  far  as  present  workin^^  demonstrate,  at  the  lower  or 
tunnel  level,  which  I  estimate  will  vary  at  «lifferent  jniints  from 
2r)0  to  500  feet  helow  the  surface  openin^^  (not  in  peri^'udicular 
hei^rht.  hut  on  the  dip  of  the  vein),  there  is  nothing'  U>  warrant 
the  Udief  that  the  character  or  value  ..f  the  ore  is  in  any  det^ree 
changed  or  that  it  is  richer  or  iKH)rer  than  wa.s  the  (J.OOO  t^ms 
(nr  tlu'reahouts)  minetl  at  the  outcrop,  nothing'  in  fact  t4)  throw 
any  li^rht  upon  the  prohahilities  nf  de.p  mining'  in  the  Province 
heyoml  what  we  already  know. 

The  ore  is  identicalin  r«  .lor.  marking's  and  a.ss.>ciaUMi  min- 
erals, and  the  ;rnld  is  deposited  in  the  matrix  with  the  same 
idiosyncracy  which  characU*rized  it  at  the  surface,  and  s.»  far  a.s 
can  he  predicted,  short  <.f  millintr  test,  in  alnuit  the  sjune  rela- 
tive propijrtions. 

Reviewing'  the  fore<(oini(  from  an  economic  or  miner's  stiind- 
point,  I  may  okservc  that  the  conformation  of  our  Province 
affords  hut  few  |)laces  where  this  nietlnnl  of  reachin^r  the  ore 
throU(,di  a  tunnel  ^nvin^' <lraina«re  and  exit  for  ore  without  pump- 
ing or  hoisting'  will  apply. 

The  rock  throughout  the  gold  series  of  Nova  Scotia  is  gen- 
erally compact,  and  after  the  first  fifty  or  seventy-five  feet  there 
is  very  little  "coming"  or  l)ottom  water  to  contend  with.  The 
greatest  trouhle  heing  from  surface  sources,  aggravatecl  hy  the 
pernicious  system  of  mining  heretofore  pursued,  and  i>eq>etuatcd 
in  many  cases  to  the  present  day.  of  artificially  airrying  the 
natural  drainage  into  instead  of  away  from  the  mine,  and  en- 
suring to  the  i)ersevering  miner  a  supply  of  water  sufficient  to 
keep  him  p<K)r  ami  husy  all  his  lifetime  in  keeping  it  out  If, 
however,  the  surface  accumulations  fn»m  whatever  cause  or 
source  can   Ik)  gathered   and  carried  offhy  gravity,  then  further 
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jumI  (Icrprr  Work  1  ii;^'s,  tliou^li  l)('|r>Nv  Atlantic  or  other  drainage 
Icvtl,  cjiri  1m*  cornlur,t(Ml  with  such  an  iniintinity  from  this  in<lis- 
pcnsahh'  ch'iin'nt  in  tin-  wroii^r  j»hice,  that  it  UjcrnneH  a  Cfiii- 
si<h'riition  il"  it  is  not  (,'(;ononjy  to  incur  the  initial  outhiy  i'or 
(lraina<^e  hir^n;  thou^'h  it  he,  where  conditions  make  it  pnicticalih.*. 

Returning  to  ^eolo<(ical  consi<lerationK  a^ain.  There  was 
one  interesting  feature  presented  on  the  Barrel  hxle  wdiich  it  has 
ncv^er  i>een  my  privilege  to  witness  elsewliere,  viz:  glacial  mark- 
ings on  (piartz. 

Wlicn  in  the  surface  v\M>rkings,  the  soil  was  removed  from 
the  rock  overlying  the  f[uartz  at  or  near  the  outcrop,  the  striae 
or  i^dacial  footprints  were  such  as  to  rejoice  tlie  heart  of  an 
enthusiastic  geologist,  and  in  fact  nuiny  are  yet  visible  on  por- 
tions of  the  undisturljed  rock.  In  one  sp(jt  where  the  auriferous 
vein  protruded  through  its  metamorpliic  covering  a  strip  (jf 
quartz  probably  25  feet  long  by  8  or  10  feet  wide  had  been  ex- 
posed to  ghicial  scouring,  the  inecjualities  worn  down,  and  the 
quartz  polished  like  a  piece  of  ivory,  and  eroded  creases  half  an 
incli  deep,  cut  into  the  retaining  rock  on  either  side,  were  con- 
tinued straight  on  across  this  polished  quartz  showing  the  con- 
tinuous striae  or  track  of  nature's  great  planing  mill. 

The  fact  of  the  quartz  being  so  doubled  up  with  the  slate 
within  the  walls  of  the  working  belt,  and  that  the  underlying 
quartz ite  shows  hardly  any  evidence  of  lateral  compression,  and 
the  overlying  only  to  a  limited  extent  and  only  in  the  vicinity 
of  a  contact  with  the  quartz,  we  are  led  to  enc^uire  what  was  the 
relative  consistency  of  the  several  masses  and  whence  came  the 
apparent  excess  of  vein  matter  to  admit  of  so  much  folding.  It 
would  seem  as  if  the  piston  of  some  mighty  cosmic  engine  had 
been  exerting  special  pressure  upon  the  auriferous  belt  from 
some  unknown  distance,  utilizing  the  upper  and  lower  walls  as  a 
cylinder,  and  if  so  one  might  expect  to  find  evidence  of  a  move- 
ment of  the  material  composing  the  working  belt  (slate  and 
quartz),  within  the  limits  of  its  "  foot "  and  "  hanging  walls,"  and 
this  is  just  what  we  do  find  evidence  of  in  the  polished  state  of 
the  relative  surfaces  as  though  there  had  been  a  sliding  of  the 
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auriiVrous  Ix-lt  within  the  stationurv  rctaininti'  walls 

Now  wliethcr  this  w:is  just  what  <li<l  occur  1  am  unable  to 
state.  I  am  merely  «rivi„ir  y,,u  the  facts  as  we  tin<I  them  illus- 
trated in  the  workincrs,  aii.l  ii  we  jiccept  the  inference  its  state.l 
it  would  seem  to  demand  that  the  auriferous  vein  as  ori^nnally 
deposited  must  have  occupie.l  less  space  than  now,  say  almut  12 
inches  of  (piartz  and  !  _>  inches  of  slate— layin^r  out  smiKith— not 
crimped,  and  contemporaneously  with  the  upheaval,  lateral  pres- 
sure was  exerted  on  the  vein  mattn-  which  forced  the  upper  and 
lower  retainin^r  walls  apart,  permittintr  the  (piartz  and  slate  t<. 
fol.l  up  and  occupy  alnmt  f..nr  feet  hetween  foot  ami  han«rin.r 
walls,  hut  just  how  the  ^n^at  natural  en^diie  applied  its  force  or 
whence  it  ^ot  the  extra  supply  of  auriferous  vein  matter  are 
(piestions  to  which  1  oftcr  nn  solution. 

TiiK  PRESIDENT— The  second  parai^raph  of  Mr.  Wilson's 
paper  attracts  my  attention.  I  will  .)nly  take  one  point.  The 
«,n)od  that  a  man  does  is  always  accepte*!— it  is  only  his  weak- 
nesses that  wt'  want  to  discuss,  and  therefore  if  I  hold  a  view 
ditterincr  from  Mr.  Wilson  it  does  unt  follow  that  I  am  objecting 
to  the  rest  of  the  paper.  The  drawin^rs  which  Mr  Wilson  has 
prepared  showini:  thr  actual  position  of  these    barrels   is   an    in- 

terestincf  sketch.      .Mi-.  Wilson  says: 

"This  rpiestioii  wli.-n  ajiplied  to  Nova  Scotia  deixxsits  is 
usually  answered  np.,n  the  «r,'nerally  acc«»pted  theory  that  most 
of  our  auriferous  (piartz  veins,  now  found  at  all  ani^les  frr)m 
horizontal  to  vertical,  were  ori<rinally  \*vds  of  silicious  matter 
imprcf^nated  or  char(red  with  the  on.stituents  i»f  the  .seveml 
minerals  now  found  imbedded  in  them  with  intervenin«,r  beds  of 
slate  or  other  rock,  and  built  up  in  alternating  layei-s  much  as 
the  coal  measures  are.  only  .liflTering  in  compo.sition  and  pre- 
sumably in  age." 

I  think  1  know  something  al)out  coal  measures.  The  auri- 
terous  ([uartz  veins  or  lodes  were  not  deposite<l  in  the  siime  way. 
Mr.  Wds(m  has  a  very  good  autlu)rity  for  the  view.s  which  he 
takes.  J)r.  Hunt,  whose  chemical  geology  is  a  sUmdard  work 
oven  to-day,  visited  the  Province  aln^ut  the  year  lH70  and  wrote 
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;i  ivj)nrt.      I  vnitiinMl  in  ISTS  l>,  take    \hhuv   with    liiiii    u\)tn\  i\ut 
conclusionH  wliicli  Iw  .ln?w  -uiwl  tlieii  I  wn)t4r  iim  folIowH:—* 

"Tin*  HiHtiiK-tivr  fratun'H  of  tli#*  i^tAA  Ii'iuIm  of  Novii  Scotia 
HIT  (lirir  ^n'lwnil  roiif*ormiil»ility  with  th<*  Hlat^?  ami  «piart/-ite 
IkmIs  >iihI  thiir  nMr„lanty,  MU^'^a-stin^'  that  Un-y  arr  nither  »>e«l« 
than  \  .ins.  I*»nt  thiTr  an-  charatrt^TK  that  jMiiiit  ttt  th<?ir  )»cin^ 
inn-  vrins  in  spito  of  thrs(?  features,  aii«l  thoy  are  the  fr»IIowiiij(: 
I'lir  rn'.i^'hness  of  the  phuics  of  contact  lietween  (juartz,  slate  an«l 
(juartzite  :  tli<  cnishod  state  of  the  slate  or  ^in;(ue  on  wniie  frxit- 
walls:  th.'  inv<,nihirity  of  their  mineral  conU^'nts ;  the  termina- 
tions of  tlic  I(;uls:  the  eH'ects  of  contenip)rary  dislocations:  ami 
the  inlhience  of  strinf^ers  an«l  oH-sluH)ts  on  the  richncKs  of  the 
lea«ls.  (liar.uters  that  sin^rly  or  collectively  it  wonM  !»*•  «lifricult 
to  account  l<>r,  associate*!  with  a  stratified  (le]x>sit." 

I  venture  to  think    that   my  r)ppr»rtunities  of  goiu^'  under 
«rroun<l  whicli  I  ha*l  enjoyed  some  years  Wfore  were  f^-eater  than 
Dr.  Hunt's,  and  havin^r  this  stjitement  in  view  1  was  continually 
lookini^  at  tht' farr  of  the  slopes  to   see   if   his  conclu.sions  were 
justified  l>y  tlie  appearance  of  the  fjuartzites,  etc.,  an<l  I  c^ime  to 
the  reveise  conclusion.     I  saw  nothing  there  that  would  lead  me 
to  believe  tliat  they  were  truly  he<lded  deposits.     The  (juartz   in 
all  cases  appeared  to  me  to  l»e  of  suhsdiuent  deposition.     That  it 
containe.l  fragments  of  slate  lying  in  all  conceivaMe  positions  in 
relation  to  the  beds  of  ([uartzite— that  fragments  tiiiled  off  fnmi 
the  lead  that  appeared  falling  out  an.l  held  partially  away  from 
the   walls— just   as   you  find  them  in  drift  veins  which  cross  the 
regular   leads  contrary  to  the  hedding.      The   only   thing  that 
made  me  at  all  doubtful  Wcis  the  invanahle  appearance  of  these 
leads  lying  between  beds  of  slate  and   (^uartzite.     If  you  care- 
fully observed  you  would  see  that  the  lode  did  vary  in  a  l>ed  of 
slate  sometimes  from  one  side  to  the  other.     Between  two  beds 
of  quartzite   which   govern   the   character  of  the  formation,  you 
had  always  slate  on  one  side  and  partially  on  the  other.     I  came 
to  the  conclusion  that  it  was  quartz  which  had  been  subsequently 
deposited.     Of  course  these   cracks  occurred  from  the  folding  of 
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the  stratJi  in  the  re<^iilar  form  which  wr  now  hiive  it.  ami  that  Ik 
ji  jK>int.  Mr.  Faril»aiilt  has  heeii  iiiappiii^  these  veins  with  a 
^reat  ileal  of  care  showin;^  the  whoh'  series  fniiii  one  end  of  the 
Province  to  the  other.  His  re|)ort  will  U*  to  the  eHect  that  tlie 
fnMiij^r  is  tliie  to  suhseqnent  pressure  an«l  that  the  pressure  that 
lijus  Imm'u  hrou^^ht  to  U'ar  hy  lateral  pressure  was  causal  hy  the 
continuous  accuniulatinn  of  <lc{M)sitions  in  deep  kcils  whicli  lie 
Ji«(ainst  or  alone;  the  straight  vi\*fv  of  oMer  rocks — such  as  has 
^inci'  fornuMl  the  ran^e  of  the  Aj)pelacl»ian  chain  which  ext^'iule*! 
in  this  direction.  I  think  this  <|uestion  is  an  intt»n'.stin^  one  and 
one  open  Ui  f^eat  elal>oration. 

Mk,  HAKDMAN— I  also  wish  U)  differ  from  Mr.  \VilM»n  in 
respect  to  his  view  that  our  <;old  veins  were  once  horizontal  l^e^ls, 
c<>ntem|)oraneous  with  the  slate  and  (|Uartzite.  Mr.  Wilson 
makes  one  or  two  statements  rather  in  the  line  of  (|Uestions,  in- 
vitint;  comparison  with  other  districts — one  is  in  relation  to  the 
vahn*  of  tlu'  sulphnn'ts  when  found  in  ditferi'nt  {xtsitions  in  the 
vein-stone.  He  says,  **  he  is  not  awaix'  whether  it  prevails  in 
other  districts  or  not,  that  where  the  arsenical  iron  is  indKnlde*! 
in  the  Ixnly  of  the  i|Uartz  it  is  usually  rich  in  ^'^dd,  hut  that 
where  it  is  situated  >vs  a  slal»  or  deposit  one  sitle  of  a  Ut*\v  (that 
is  mixeil  up  with  the  slat**  and  «|uartz  on  one  side  of  the  vein 
only),  it  rarely  carries  much  «;old."  Our  expt'Hence  at  Oldham, 
in  where  the  sulphurets  occur  on  one  si<le — the  han^nn^  wall 
side — is  that  they  will  avera^^e  value  :?75  to  the  ton  :  whert» 
tlu'V  «»ccur  in  tlu*  mid<ll»'of  th(»  vein  the  assay  yields  $12  t«)  the 
ton.  In  the  Dominion  hnU*  I  am  workin*;  at  Waverley,  I 
timl  a  ^reat  tlivergence  in  the  sulphurets,  whether  taken  from 
the  middle  or  .side  of  the  vein.  One  or  twosiimples  that  have  been 
taken  from  the  f<M)t  wall  siile  of  the  vein  have  shown  values 
approachin^x  '^^^h  which  is  more  than  trehle  the  value  of  th<wc 
samples  Uiken  from  the  middle  of  the  vein.  At  Isaac  >  HarU»r, 
on  the  Victoria  Imle,  I  noted  also  that  the  sulphurets  nearest 
the  slate  wall  were  richer  than  th(>se  in  the  l»ody  of  the 
vein.  I  may  s^iy  that  the  slate  in  Oldham  is  on  the  lian^in^  wall 
of  the   lo<lc,  and    the   sulphuret«^   that  are  rich  lie  next  the  slate. 
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Ah  to  ahoUirr  point,  Mr.  Wilson  <|iK?K  not  consnler  tlie  two 
f(.i  inuti<»ns  of  \V>iv(.Tl(;y  iJontiail— i./».,  Eiwt  Wiiverley  iin<l  \V«.-st 
Wiivnlcy.  I  \voul«l  like  t*)  ixnk  liim  wlM-tlwr  he  iiicjuih  t^i  siiy 
tluit  Kastjin*!  Wrst  \Vav«Tl«'y  wj'H?  not  cont«-niiH>rane<ms — that 
tlioy  were  not  pr(MluccM|  Hiniultiineously  l»y  tlio  wiino  pn-ssun* 
wliicli  pro.luoMl  tlw  anticlinal.  (  If  In;  "Km-s  then  he  «IiH*ei*s  from 
Professor  II  in.  I.  It  seeniH  to  mo  also  that  he  is  ^oin^  hack  of  the 
record  of  tlu;  <lirterent  Icxles.  I  cannot  avoid  the  c<mclusion  that 
they  were  l.otli  eont(Mnp<jraneoUH.  He  also  wiys  that  tlie  fault 
on  the  western  side  is  not  important.  From  a  mercenary  jxiint 
of  view  1  am  extremely  interested  in  thi.s  fault,  and  think  it  the 
most  important  <jf  them  all. 

.Mi:.  WILSON— in  reference  to  that  faiilt,  Mr.  Hardman 
refers,  I  «^uppose,  to  the  fault  hetween  arean  No.  174  and  No.  175, 
which  I  l»elieve  is  somewhere  alx>ut  118  feet  in  extent.  I  look 
upon  that  as  not  a  shifting  of  the  material  of  the  gn.unrl  north 
and  south,  hut  T  l<»ok  upon  it  as  a  «lirect  movement  up  and  d<jwn 
of  the  material  composing  the  rock  on  what  is  called  the  "Ameri- 
can Hill,"  and  you  will  undei-stand  if  a  vein  or  portion  of  ground 
lyin£,^  at  that  angle  is  broken  oti*,  and  lifted  square  up,  that  the 
other  vein  down  hei'C  will  he  represented  over  here  a  number  of 
feet  to  the  north,  on  account  of  that  dip  being  to  the  north.  I 
have  always  considered  that  the  fault  referred  to  was  not  a 
lateral  break  of  the  ground,  by  which  a  i)ortion  of  the  ground 
was  carried  north  or  south,  but  rather  a  direct  raising  up  of  the 
material  forming  "American  Hill." 

Mk.  Hx\R])MAN — In  order  to  be  a  direct  raising  up  the 
ano-le  of  that  fault  plane  would  have  to  be  a  ninety  degree  dip. 
The  dip  of  that  fault  is  to  the  eastward,  therefore  it  could  not 
have  been  a  direct  lifting  up — there  must  have  been  a  sliding 
action. 

2^1  R.  WILSON — We  must  take  a  great  deal  of  our  geology 
upon  faith.  I  find  a  great  many  questions  arising  in  the  Waver- 
ley  formation  which  are  quite  enigma??  to  me,  and  I  cannot  see 
that  anybody  else  has  been  able  to  explain  them.  Our  worthy 
president's  father  did  undertake  to  explain   to   me  the  origin  of 
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the  (juartz  at  Laidhiw's  Hill,  l.iit  I  <Io  not  know  tliut  Iuk  Ktute- 
incuts  liiive  Imjch  lM)rnf  out  l»y  «Ieveloi)iiifnts  iiftcTWjinls,  nor  that 
they  have  heen  very  fur  astray  either.  There  are  ciMtaiin  |)oints 
we  have  not  ^'ot  anminl  yet,  an«l  I  have  l»cen  aireful  not  to  iu\- 
vance  any  of  thrse  as  my  own  theory,  nor  wouM  I  hack  thoni 
up,  still  in  the  ahsence  of  anythin;^'  l>etter.  I  will  have  to  mlopt 
tJHMii.  I  made  the  sbitenients  re^anlin«;  sulphuretson  niv  exiH-ri- 
ence.  1  always  consitlered  where  «roM  showed  in  the  sulpliuretn, 
thost!  sulphuret^  were  richer  than  those  which  showed  no  ffold. 
Sulphurets  which  are  associated  with  *^n\t\  in  the  ijuartz  are  in- 
varial)ly  pretty  rich. 

Mi:  1 1. \K  dm  ax — I  sent  some  no<hdes  of  arsenical  pyrites 
t«>  I.e  jussiiycd  which  were  in  tlu*  midst  »>f  white  <|Uartz,  and 
which  carried  lar^'e  fjold  particles,  yet  they  ^ive  only  six  |K*nny- 
wei^hts  to  the  ton  of  arsenical  iron. 

Mk.  UAVWAKD— Wjus  that  from  the  Dominion  lode? 
Mk   HAKDMAX— Ye.s. 

Mk.  llAVWAKi)  -As  to  E*ist  and  We.st  Waverley,  and  i*c- 
f.  iriiii,'  to  the  hreaks,  it  has  always  l»een  my  opinion  that  Ameri- 
cui  Hill  has  U'en  shifted  to  the  north  IIS  feet,  and  al.so  that  it 
luLs  heen  raised  up  SO  feet,  from  its  ori^nnul  jXKsition.  In 
rormin^'  the.«e  conclusions  I  found  the  formation  of  tin- 
rock  east  of  the  hreak.  jus  it  was  hroken,  tailc<i  to  the  south,  ami 
that  the  fault  was  traceahle  thrnuLdi  tlie  vallny. 

Mk.  si  I  Alvl — I  \in\r  nothing  to  s^iy  witii  reijanl  to 
Wnvorley,  Mr.  Presi.lent.  hut  I  jv^nee  with  your  own  remarks  and 
Mr.  llardman's  in  re^oird  to  this  auriferous  formation  not  airry- 
inrr  ]>e<lded  leads.  Every  day  1  .sec  evidence  of  that  ne^nitive 
fact;  and  there  is  no  stron^'er  evidence  that  I  have  ever  seen 
than  the  lake  lea<l  at  CarilMUi.  which  is  in  a  heil  of  taIcosc>  .slate. 
This  section  I  have  nmile  (and  will  hand  around),  represents  150 
feet  in  len;,'th  of  the  lode,  and  if  you  will  notice  where  the  Me 
cro.sses  the  straUi  ynu  will  find  it  is  much  richer  than  where  it 
runs  parallel  with  the  straUk     1  am    now   .speaking'   of  the   lake 
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lodr  v<  ill  j)ro|)«'r.  Where  the  rich  (juiirt/ f>ccurre<l  in  the  Ittke 
UmIc  iiiiiir.  ruimiii;^  l»ac!k  iicnmH  the  stnitii,  there  were  no  fe«»<IerM. 
Where  we  ^ot  the  very  rich  (ju/irtz  which  I  tottk  out  lu«t 
Deceiiiher  nn  th<*  Truro  ( *oin{)Hiiy'»  property,  there  were  fee«lerM, 
that  is,  thr  J  i<  li  (jiuirt/  whh  in  one  of  thoge  si<le  lea^Jn  which 
<livid('  the  vein.  I  cuniiot  see  how  it  is  j)OHHil*le  that  our  auri- 
ferous h'jul.s  in  Nova  Scotia  have  ever  Ixien  fonnf.^!  in  any  other 
position  than  that  in  which  they  are  fouruJ  to-<lay. 


ANNUAL    DINXHK 

In  tlie  evening  tlie  Society  hrM  its  annual  <linner  at  the 
Halifax  hotel.  The  menu  did  credit  to  host  Hessleiii,  and  wjis 
thorouf^hly  discussed  by  the  larf^e  number  of  niein>>ers  and  ^ests 
in  attendance.  Mr.  H.  S.  Poole,  of  Stellarton,  the  president, 
occupied  the  chair,  and  on  his  rif(ht  and  left  respectively  were 
Ifon.  Premier  Fieldinf^  and  Hon.  Attorney-General  I>jn((ley. 
Mr.  J.  E.  Hardman,  of  Oldham,  occupied  the  vice-chair.  The 
first  toast  was  "  The  Queen,"  pi^Dpased  by  the  chairman.  This 
was  followed  by  "  The  Sanctity  of  Contracts,"  which  wtvs  given 
with  a  ritual  and  highl}^  enjoyed.  Mr.  Hardman  proposed  "  The 
Government  of  Nova  Scotia,"  to  which  Hon.  Mr.  Fielding  re- 
sponded. "  Politics  and  Mining  as  a  Fine  Art,"  proposed  ]»y  Mr. 
Poole,  was  responded  to  by  Hon.  Mr.  Longley.  Mr.  Drysdale 
responded  to  "  The  Legal  Fraternity,"  and  Messrs.  Harrington 
and  Dickman  to  "  Our  Guests."  Various  other  toasts  were 
honored,  and  among  the  speakers  were  Mr.  T.  R.  Gue  and  Dr.  Mc- 
Kay, of  Truro.  Songs  were  indulged  in  and  everything  passed 
off  in  a  very  pleasant  manner. 
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OK 


The  Munni^  Society  of  Nova  Scotia. 

The  Socicly  as  a  Uxly  is  not  rcs|v>nsil)lc  for  the  opinions  ami  views  cxi.rissc.l  in 
Ihc  several  naiHrrs  presented  wiih  ihe  Transaclions. 
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The  sumimT  iiici'tin«(  of  the  Society  o[)ene(l  at  New  Glasgow 
on  Thursday,  2nth  Jinio,  when  an  eiijoyahle  excursion   was   held 
at   tlie   new  iron  works  at  Brie  l^reville  and  Fermna,  operatedhy 
the  I^ietou  Charcoal  Iron  Co.  (Lt<l.),  and  the  New  (ila.s^row  Iron, 
Coal  and   Railway  Co.  (Ltd.)     Am   excellent  luncheon,  ^nvcn   by 
the  New  (ilas^row  Iron,  Coal  and  Railway  Co.  (Lt«l.),  was  served 
in  the  New  Cast  house  of  the  PicU^u  Charcoal  Iron  Co.  (Lt<l.).  at 
noon,     'rii.iv  wnv    pivsent:    .Mr.  John   F.  SUirs.  M.R,  Halifax. 
(President  New  (ihts^row  Iron,  Coal  and  Railway  Co.);  Mr.  1).  C. 
Fnuser.  M.P.,  New  (ihus(r„w:   Hon   .1.  \V.  I»n«,Hoy.  Malifa.x  ;    Hon. 
A.  C.  Hell.   New  (ihus^ow;    Mayor  .lennison,  of  New  (ilaspow; 
Dr.  E.  (filpin,  Jr..  Dejuity  Conunissioner  and   InsjwcUjr  of  .Mines, 
Halifax;    H.  S.    WhAg  (Aaidia  Coal   Co.).  SUdlarton ;    John   E. 
Harduian  (Oldham  (Jold  Co.),  Oldham  ;  T.  R.  (Jue  (Acadia  Pow- 
der Co.).  Halifax  :  .lames  Hainl  (Canada  Coal  and   Railway  dx), 
.Maecaii;   R.  ( ;.  Leekie  ( I^^ndonderry  Iron   Co.),  Lomlonderry  ;  C. 
Fer^^ri,.  ^lnterc(»lonial  Coal   Co.).  We.stville  ;  J.  G.  Rutherford,  Jr.. 
(Acadia   Coail   Co.),  Stellaiton  ;    H.  C.  Wilson.  Waverle\      <'     rrre 
W.Stuart  (Truro  (ioM   Oj.).  Trur.) :  Duncan   .McDonai-i  ^iiuro 
Foundry  and    .Machine  Co.),  Truro ;  Wni.  Smaill  ( I^jndonderry 
Iron  Co.).  Londonderry  :  E.  A.  Sj(»sjtedt  (PicUm   Charco»il    Iron 
Co.),  Pictou  ;  G.  F.  Moncton,  SherhnK)ke  ;  Simon  A.  Fras«r,  New 
Glasgow  ;  Jas,  A.  Fnuser,  New  Gla.s^row  ;  J.  D.  MacGregor,  M.P.P., 
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N<'W  (iliiw^'uw ;  M.  KiLzputrick,  New  Ghui^ow ;  H.  M.  Wyldc, 
lljilit'jix,  Secrctari/,iiii(\  U.  T.  A.  Bell  (Caruvdian  Mining  lieview), 
( )tUi\va. 

Mr,  .John  V.  SUirs,  President  of  the  New  Gla«gow  Iron,  Oml 
uikI  Kailwjiy  CoiiipJiny,  presided. 

rinj  usu.il  loyjil  und  patriotic  t<wi-stH  Imving  l>een  honored, 

Hon.  J.  W.  L()N(JL1:^V,  in  responding  to  the  Uju«t  of  "The 
( Jovcniinent  of  Nova  Sc<itia,"  said  :  He  wjih  glarl  Uj  have  thi.s 
opportunity  of  personally  inspecting  the  iron  industries  of  this 
section  of  the  country.  A  person  making  a  dismal  effort  \a)  main- 
tain a  conversation  with  an  old  maid,  after  a  deathly  pause  en- 
(juired  as  a  starter,  "  Did  you  ever  see  Nitigara  Falls  ?"  Where- 
upon she  drew  herself  up  prindy  and  replied,  "  No,  I  have  never 
seen  them,  l»ut  1  have  heard  them  higldy  sp<jken  of."  He  \\i\f\ 
never  seen  the  works  at  Ferrona  and  Bridgeville,  but  he  had 
heard  them  highly  spoken  of,  and  he  thought  it  his  duty  to  h>e 
present.  The  chairman  had  phiced  him  in  rather  an  embarras- 
sing position.  He  had  referred  to  him  as  an  after  dinner  speaker, 
and  that  too  when  the  usual  conditions  were  absent — this  being 
a  Scott  Act  county.  (Laughter.)  Such  an  occasion  would  doubt- 
less call  forth  the  eloquence  of  his  friend  Mr.  MacGregor,  who 
had  been  more  used  to  this  kind  of  diet.  (Lciughter.)  The 
Government  of  Nova  Scotia  had  rendered  some  assistance  to  the 
iron  industry  by  the  construction  of  the  railway  over  which  they 
had  passed  to-day.  It  had  done  so  not  in  any  sense  as  a  favor 
to  the  company,  but  simply  because  the  work  of  the  development 
of  our  great  iron  resources  was  one  which  demanded  prominent 
recognition,  and  in  the  name  of  the  people  and  the  Government 
of  Nova  Scotia,  he  desired  to  express  entire  satisfaction  with  the 
great  ])rogress  that  had  been  made.  When  any  work  or  enter- 
prise of  this  character  is  undertaken  in  any  portion  of  this  Pro- 
vince the  Government  was  free  to  give  to  others  the  same 
measure  of  assistance  that  had  been  granted  to  this  company. 
Nova  Scotia  was  a  small  province,  but  within  its  borders  were  the 
possibilities  of  a  great  industrial  and  mineral  development     With 
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coal  ami  iron  ami  fluxes  in  almmiance  side  by  side,  ^^old  in  pay- 
in^Mjuantities.  and  a  lar;^'e  variety  of  other  ecouuniic  niincrals, 
the  possibilities  of  the  future  of  the  province  weix*  ^reat.  The 
time  had  come  when  the  people  of  the  Pmvince  should  realize 
a  sense  of  the  ^'reat  obi  ignition  that  is  ctisi  ujion  them  to  develop 
these  resources.  Nova  Scotia  should  Ik;  miule  the  centre  of  the 
^'reatest  mining'  and  manufacturing'  industries  lif  this  continent, 
lb'  conclmled  by  iuskin^'  them  to  drink  .success  to  the  New  (Jlas- 
^'«)\v  Iron,  Coal  and  Railway  Company. 

Mr.  (jraham  Fi-a.ser  and  Mayor  Jennison  briefly  acknow- 
ledged the  toast. 

The  chairman,  in  projxjsin^r  the  Mining'  Society  of  Nova 
Scotia,  referred  1  to  the  Ijeneticial  effect  the  or^ami/jitiiHi  had  in 
fostering'  and  developin<(  the  minenil  wealth  of  the  Province.  It 
ha<l,  he  siiid,  a  tendency  to  encoura<,'e  investors  in  mines  antl 
capitiilists  to  embark  in  the  variou.s  mining  enterpri.ses  of  the 
province. 

Mk.  H  S.  POOLE — The  or^nmization  which  I  have  the 
honor  to  represent  is  a  youn^  one.  It  is  on  trial.  It  has  come 
into  the  County  of  Pictou  to  jisk  for  your  suttra^'e.s  and  your 
consideration.  We  have  l)een  in  existence  over  a  year,  and  have 
made  goo<l  pro|rre.ss.  I  feel  Jissured  that  the  Society  is  recog- 
nized as  a  |)OMsible  unit  of  some  wei^dit.  He  thanked  them  in 
the  name  of  the  S<x:iety  for  the  very  ho.spit*ible  reception  that 
had  been  tendered  them,  and  for  the  hearty  manner  in  which  the 
company  had  resjwmled  to  the  toast 

Hon.  a.  C.  HKLL  referred  to  the  ^Towth  of  the  mining  in- 
ilustry  in  I'ictou  County.  It  was  plwusing  U>  the  citizens  of  New 
(Jljusgow,  he  s^iid,  to  see  .some  realization  of  what  luul  been  in 
their  early  <lays,  dreams  exceedingly  vague  of  what  the  county 
might  some  day  l»ccome.  In  his  early  days  the  jwople  were 
accustome<l  to  compare  New  Glasgi^w  on  the  East  RiviT  witli  it« 
namesake  on  the  Clyde.  A  few  years  ago  where  the  .steel  works 
now  stand  there  wjus  nothing  but  green  trees.  The  coal  tnwlc 
had  grown.     The   building  of   iron   vessels   wa.s  now  one  of  the 
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iinlustricH  of  Now  CjIjik^ow.  In  concluhion  lie  eulogised  hiw  old 
Hchool  Ittllow  Mr.  (iiJiliHiii  KniKor,  who  by  his  c^jurageand  uLility 
liM<I  ddiic  so  nmcli  to  promote  the  eHtaMiHliinent  of  the  iron  in- 
<lustry  in  the  count}'. 

The  toawt  of"  The  Ladies"  wils  responded  to  by  the  Hon. 
tl.  \V.  Lonf(ley. 

.Mi{.  II.  S.  POOLK  in  a  few  well  chr^sen  words  referred  to 
tlir  work  <iono  by  the  Pictou  Charcoal  Iron  Company,  and  pro- 
posed a  vote  of  thank.s  t<;  the  company  for  the  u.se  of  their  Imild- 
\n<fs  on  till!  occasion,  and  for  the  invitation  to  inspect  their  mines 
and  works. 

Mr.  E.  Sjo.sjtedt  briefly  acknowledged,  and  the  proceedings 
terminated. 

I.uiu'hcon  over,  the  memliers,  escorted  Ijy  the  officers  of  the 
Company,  visited  the  mines,  kilns  and  furnace  plant  owned  hy 
the  Pictou  Charcoal  Iron  Co.  (Ltd.),  a  full  description  of  which 
will  be  found  by  referring  to  the  paper  read  before  the  Society 
by  Mr.  E.  A.  Sjosjtedt,  the  Manager,  and  published  in  Part  IV.,  Vol. 
I,  of  the  Transactions.  Thereafter  the  party  took  train  and  en- 
joyed a  run  over  the  line  of  railway  to  Sunnybrae,  operated  by 
the  New  Glasgow  Iron,  Coal  and  Railway  Co.  (Ltd.)  A  brief 
stop  was  made  at  the  limestone  quarry.  Then,  returning  U) 
Vervouii.  the  remainder  of  the  afternoon  was  spent  in  visiting  the 
iron  mines,  coal  washing  and  coking  plants,  furnaces  and  other 
works  operated  by  the  New  Gla.sgow  Iron,  Coal  and  Railway 
Co.  As  these  works  are  fully  described  in  the  paper  by  Mr. 
Walter  Stein  in  this  volume,  it  will  be  unnecessary  to  say  more 
than  that  the  members  were  greatly  pleased  with  the  works,  and 
each  and  all  returned  to  New  Glasgow  with  a  keen  appreciation 
of  an  enjoyable  and  instructive  outing  and  the  courtesies  ex- 
tended to  them  by  the  officers  and  staft*  of  both  companies. 
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In   the   evenintr  tUv   intiiil.crs  pitheml  in  Hell's  Hall,  New 
(ihus^row,  where   hy   inviUtion   of  the   local  c<iiniiiittee  a  ^r,MHJly 
company  of  ladies  and  ^'entlenien  from  New  (Mas^row  and  nei^di- 
horhocMl  had  asseniMed  to  meet  tliem.     The  platform  wjis  Uiste- 
fnlly   decorated    with    plants,  while   the   walls   were   hun^'   with 
various  maps,  plans  and   draw  info's.     Amon;,'   these  were  noticed 
the  orinrimil  plans  ami  profile  of  the  All.ion  Mines  Kailway,  uuido 
hy  Peter  Crerar  in  I s:U.  to^^ether   with   liis  desi^s   for  hri<lfre8, 
culverts,  etc;  also  a  larrre  scale  map  of  the  Pictou  coal  HuM  pre- 
pared hy  the  Oeoloirical  Survey  of  Cunada  in  l.SiJf),  to^'ether  with 
another    made    from    investif^^ations   hy    Mi.    H.   S.    Poole,    MA., 
F.G.S.,  and  other  meml)ers  of  the  staff  of  the  Abulia  Coal  Com- 
pany, showing  many  chan«res  and  corrections  in  geolopcjil  data 
presented   in  the   ohl   Survey   map.     An   interesting  display   of 
safety  lamps,  gas  testinf^  apparatus  and   other  mining  exhihits 
claimed  attention.     These  were  in  charge  of  Mr.  J.  Geo.  Ruther- 
ford, Assistant  Manager  of  the  Acadia  Coal  (\>mpany,  and  ixsUiiT 
of  jussist^mts,  and  included  : — 

I  Hiram's  Anemometer  in  use  40  years  ago. 

II  and  III.  Hiram's  Anemomet«'r  in  use  at  present  timc,and 
Davis'  Patent  Self-timing  Anemometer. 

T\  Liveing's  Patent  Gjus  Indicator  f(»r  detecting  small  jkt- 
centnges  nf  tire  damp  l)y  means  of  electricity. 

\  An  old  compass  used  for  surveying  the  mines  many 
vears  aijo. 

M.  A  7-1(3  in.  chain  which  ha<l  sustained  a  weight  of  6  Urns 
7  cwt.  without  ]>reaking. 

VII.  A  h  in.  wrought  tuhe  rent  hy  an  ordinary  detonator 
exploded  inside. 

\  III.  Samples  of  the  various  wire  ropes,  onlinary  n»jK-. 
Lang's  lay  and  Elliot's  patent  locked  coil. 
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IX.  Tlio  iipparatiiH  for  uho  in  <leletcTi<>UM  ^iimch,  (yjnHiKted  of 
a  siij()k(?  iibHorlicnt.  !»  Loil/s  jiat<'nt  hrouthin^  arrim^einent, 
/ui'l  tlio  F'h'iisH  hn'iithin^  <lnss,  consisting  of  a  steel  cylinder  int^i 
wliicli  oxygon  is  coinpn'ssiMl  up  to  200  Ihs.  fwr  wp  in.,  affonling 
a  supply  suflici«'nt  i'or  four  hours.  Over  the  cylin<ler  is  a  filter 
«livi(hMl  into  lour  c<)iiipartui<;nts  ami  fille«l  with  alternate  layers 
of  tow  .'ukI  caustic  so<lii.  The  exhale<I  air  pa-sses  through  this 
filter,  the  carhonic  aci<l  gjis  is  aUsorhed  hy  the  caustic  so<Ja  (the 
tow  lifin^  present  simply  for  dividing  the  air),  and  the  resirlue 
passes  into  a  hag  of  alK>ut  40  cubic  inches  cajnicity  place<l  on  the 
chest,  Jind  is  liLTe  repleni.shed  with  fresh  oxygen  from  the  cylin- 
der as  occa5?ion  may  recjuire. 

X.  An  auilmlance  and  basket  of  appliances  in  cases  of  acci- 
dents. 

XI.  The  lamps  were  Davy,  Stephenson  and  Clanny,  all  in- 
vented about  181fi-l(S;  all  the  modern  lamps,  Mueseler,  Bonneted 
Clanny,  Marsaut-Ashworth's  patent  Hepplewhite  Gray  Deputy's 
lamp ;  Pieler  lamp,  which  burns  alcohol  and  detects  one-fourth 
of  1  per  cent,  of  tire  damp  ;  Thorneburry  lamp,  burning  a  mineral 
oil  of  high  flashing  point,  and  providing  a  light  equal  to  from  1 
to  1  \  candles,  whereas  the  Davy  gave  a  light  of  one-fifth  of  a 
candle,  and  lastly,  portable  electric  lamps  both  primary  and 
secondary. 

XII.  A  small  portable  low^-tension  exploder  for  firing  shots 
in  the  mine. 

XIII.  A  patent  multiple  wedge  for  bringing  do\vn  coal. 

XIV.  A  patent  self-lubricator  for  box  wheels. 

On  motion  of  Mr.  H.  S.  Poole,  the  Hon.  A,  C.  Bell  was  moved 
into  the  chair. 

Hon.  a.  C.  BELL  said :  Ladies  and  gentlemen,  I  congratu- 
late myself  on  being  honored  in  presiding  over  a  meeting  of  citi- 
zens of  Xew^  GlavSgow,  whose  privilege  it  is  to  welcome  to  our 
town  the  Mining  Society  of  Nova  Scotia.  I  congratulate  the 
citizens  on  the  happy  occasion  of  this  meeting.  They  are  honored 
by  having  as  their  guests  the  members  of  this  Society,  and  in  re- 
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ceiving  mon  who  have  piiiied  eminence  in  all  tiepartnjentK  <.f  the 
Hiinintr  activities  of  the  IVovince. 

To-night  we  welcome  those  who  have  taught  us  how  to  ex- 
tnict  the  all  iK)werful  yellow  metal  from  that  |K)rtion  of  our 
Province  which  seems  to  otier  lea*it  for  the  Iwnefit  of  man,  an«l 
t^)  Ixi  of  almost  no  value  to  the  country.  Gold  is  {K)werful,  hut 
more  powerful  is  wealth  of  iron  and  coal,  and  tonight  wo  have 
the  honor  of  receiving  as  our  guests  the  men  who  liave  achieved 
success  and  ac(|uired  distinction  in  the  large  operations  of  our 
collieries  and  iron  works. 

Our    Province  owes   much   of  its   wealth   and   much  of  its 
position  in  the  Dominion  an.l   in   the  worhi  to  the  laU)r  of  the 
mining  engineer,  and  we   may   well   congnitulate  ourselves   that 
we  are  favored  at  one  of  its  earliest  meetings  to  receive  the 
memlHjrs  of  this,   the   Mining  Society  of  Nova  Scotia,  as  our 
guests.      Not  great  agriculturally,   Nova    Scotia   must    uc(|uire 
wealth,  population  and  position  through  the  development  of  her 
mines  and  manufactures  and   her  fisheries,  and  our  prr»gress  as  a 
people  depends  directly  on  the  amount  of  brains  and  ability 
brought  to  bear  on  the  conversion  of  our  stores  of  mineral  wealth 
into  comuKKlities.     In  this  work   most  imj>ort<int  to  us  we  will 
owe  a  great  deal   to  the   Mining  Society,  and   t*i   it  we  wish  all 
succes.s.     The  progress  of  this  Province,  although  not  very  nipid, 
has   been  stea<ly   and   satisfactory,  and  I  give  a   few   figures   to 
show  that  progrcvss.     In  the  last  twenty  years  our  output  has  in- 
creased as  follows : — 

Coal    from  1  000,000  to  2,000,000  tons. 

Iron  Ore 3.500  to       57.000     " 

Oold "  11 .000  to       23,000  i)Z. 

Gypsum "  120.000  to     160.000  tons. 

Copper  Ore  .  Nil.  900     " 

In  Nova  Scotia  great  progress  has  l>cen  ma«le.  and  in  Pictou 
Count}',  where  we  now  gather,  much  more  proportionate  progress 
has  iKjen  made  in  the  Province  as  a  whole. 

Coal  mining  in  Pictou  Gjunty  on  a  .systematic  method  com- 
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iu(!ncMMl  aljout  1818  at  Alhioii  MiiicH,  and  Koinc  years  later  a  Kinall 
lot  oi"  ii'Mi  oro  VVJ18  Hinelted.  This  cxporiinent  waw  not  repeated. 
The  iron  iii.'iiiui'ucture  in  Pictou  County  was  first  commence<l  at 
lh(;  works  at  Alhioii  Mines  for  the  use  of  the  Min'n^  Assrxiiation 
about  18.S7-89.  At  tliese  shops  a  little  work  was  done  for  the 
public,  but  public  patrona^'e  was  not  desired. 

The  first  foun(b*y  at  New  Glasgow,  that  of  William  Fraser, 
was  opened  in  1857.  Ten  years  later  Isaac  Matheson  cornnienced 
the  foundry  and  machinist  business,  which  still  continues  under 
the  name  of  I.  Matheson  &  Co. 

In  1872  the  Nova  Scotia  Forge  Co.  came  into  existence  on  a 
small  scale,  and  as  is  well  known  has  grown  into  the  Nova  Scotia 
Steel  and  Forge  Co.,  with  a  reputation  wider  than  the  Dominion. 

At  about  these  and  later  dates  iron  working  establishments 
for  the  manufacture  of  stoves,  bridges  and  agricultural  imple- 
ments have  followed  one  another,  until  now  the  Vjusiness  has 
assumed  large  proportions.  There  are  in  New  Glasgow  eight 
establishments,  employing  600  hands,  paying  8200,000  in  wages 
and  producing  8750,000  of  product  each  year. 

There  are  now  at  Ferrona  and  Bridgeville  two  plants  of 
most  improved  character  for  the  prorluction  of  ordinar^^  and  of 
charcoal  pig,  thus  producing  in  our  mi<lst  the  raw  material  for 
all  iron  working  business,  of  best  quality.  There  can  be  no  doubt 
that  in  future  the  product  of  these  furnaces  will  be  more  and 
more  utilized. 

For  many  years,  from  about  1825  to  about  1885,  for  a  period 
of  60  years,  the  great  industry  of  wooden  ship  building  was  a 
mainstay  of  business  in  New  Glasgow,  but  for  many  years  no 
vessel  has  been  built  here.  Now  in  this  year,  1893,  an  iron 
steamer  is  being  built  in  the  long  deserted  ship  yard  by  I.  Mathe- 
son &  Co.,  two  of  the  members  of  the  tirm  being  members  of  the 
firm  of  J.  W.  Carmichael  &;  Co.,  which  for  many  years  did  the 
principal  business  in  wooden  ships.  Let  us  hope  that  the  steamer 
now  building  is  but  the  tirst  of  a  fleet  which  will  make  the  name 
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of  New  Ghusirow  fainiliar  aii.l  fjiiiKMis  in  as  iimny  seaw  lus  did  the 
old  time  clippers  of  tin-  days  of  white  W(kmIcmi  KJups. 

Nova  Scotia  has,  as  we  are  frequently  reminded,  ^n-eat  wealth 
of  iiiin.Tal,  she  has  an  in;^'enious.  apt  and  well  endowed  nwe  of 
men,  and  l.oth  in  hody  and  mind  these  are  well  titte»l  to  compete 
with  all  C(^mers. 

All  she  re(|uires  is  trained  and  educated  mana«rement,  and 
ca[)ital  which  will  come  as  soon  as  it  is  evident  that  ^'ood  invest- 
ments are  otrerecl.  In  conclusion,  I  have  much  pleasure  in  ex- 
tendin^r  a  conliui  welcome  to  our  visitors,  with  hest  wishes  for 
the  success  of  the  Mininrr  Society  of  Nova  Scotia,     (Applause.) 

Mr.  H.  S.  POOLE— As  a  native  of  Pictou  County,  it  gives 
me  additional  pleasure  to  acknowledcrc  this  most  Ln-atifvin*'-  re- 
ce})tion  you  have  «,dven  to  (.ur  Society  on  its  first  visit  to  New 
Glasgow,  and  I  am  sure,  from  the  address  of  Mr.  Bell,  all  liere 
who  are  natives  of  this  county,  cannot  hut  ho  flattered  with  the 
position  in  which  he  puts  us.  He  himself  very  worthily  repre- 
sents New  (dasgow  in  the  interests  of  mining  at  this  meeting, 
for  ho  is  a  namesake  and  descendant  of  the  fii-st  practical  miner 
who  came  into  the  county.  The  name  of  Adam  Carr  appears  on 
many  of  our  mining  plans  in  connection  with  the  early  W(»rkings 
of  1S15  to  1827. 

As  for  the  ohjects  and  hopes  of  our  Society,  Mr.  iJell  luus 
touched  on  some  of  them,  an<l  in  coming  here  we  hope  t^)  gain 
your  interest  as  well  as  to  enjoy  a  plea.sant  outing.  "All  work 
and  no  play  makes  .Jack  a  dull  l»oy,"  we  recognize,  and  therefore 
do  not  confine  our  meetings  to  the  reading  only  of  papers,  and 
discussing  matters  of  grave  moment.  lUit  if  we  di«l,  we  have 
had  in  a  paper  lately  read  hy  your  fellow  town.sman,  Mr.  \V.  (;. 
Matheson,  one  of  exc^iptional  value  and  so  practical  that  alone  it 
would  justify  the  formation  of  such  a  society  as  ours. 

But  in  holding  uur  meeting  here  in  New  Glasgow  we  have 
yet  another  ohject  in  view.  Would  you  be  surpri.sed  to  hear  wc 
desire  to  have  it  known  that  we  are  not  engaged  in  a  criminal 
occupation,  that  we  arc  not  necessarily  all  criminals  becuu.sc  of 
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our  occupJition,  anrl  yet  in  Uh*  inatt^T  of  le^iHlation  we  are  trcaU"! 
OH  criiiiiiuils,  wo  are  not  conHult<Ml  in  tin;  propa-tition  of  lef^isla- 
ti«»ii  that  specially  aflects  uh.  We  do  not  <loulit  that  the  alt4,-ra- 
tioiiH  in  the  niinin;(  laws  are  ina^le  with  the  IxiMt  int^jntions  f<ir 
the  preservation  of  lii'r  an«l  pHijierty,  but  the  anientimentH  nui/le 
:ire  nut  a! ways  practical,  their  hearing  is  KfjinetiiueH  wider  than 
waH  iiitt  njh'd,  and  w«;  ask  for  your  in t<* rest  Uj  liave  this  grievance 
removed,  that  alterations  in  mining  laws  should  only  be  ma/Je 
after  careful  consideration  and  consultation  with  those  wlio  are 
most  interested  itj  the  mining  industry. 

We  have  here  on  the  tables  and  walls  maps  anrl  articles  con- 
nected with  our  early  mining  hist^jry.  The  large  plan  and  sec- 
tions were  made  by  Mi-.  Peter  Crerar,  in  1834-8,  fur  the  first 
railroad  built  in  Nova  Scotia,  and  not  only  are  they  wortby  of 
study  on  account  of  their  age  and  neatness  of  execution,  but 
because  they  were  made  Vjy  one  who  had  never  seen  a  railway. 
When  they  were  sent  to  England  on  approval  tliey  were  accepted 
without  alteration,  and  Mr.  Crerar  was  put  in  charge  of  the  con- 
struction. Then  we  have  a  series  of  safety  lamps  ranging  from 
the  dim  Davy  to  the  modern  Thornbury,  giving  seven  times  the 
light,  and  with  it  the  strong  electric  portable  lamps  with  primary 
and  also  secondary  cells. 

Then  there  is  a  series  of  anemometers,  one  of  which  is  forty 
years  old  and  still  serviceable  ;  and  presently  we  shall  show  you 
the  Fleuss  apparatus  that  enables  a  man  to  enter  noxious  gases 
and  yet  breathe  oxygen  which  he  carries  with  him  in  a  com- 
pressed state. 

On  the  wall  opposite  there  is  a  geological  map  of  the  Pictou 
coal  field  as  it  was  supposed  to  be  twenty  years  ago,  and  another 
map  as  some  of  us  now  think  its  structure  should  be  shown.  I 
am  glad  of  this  opportunity  to  refer  to  mattei*s  geological,  for 
gentlemen  connected  with  the  promising  copper  industry  in  Cape 
Breton  have,  at  this  meeting,  joined  our  Society,  and  it  is  to  a 
discovery  made  by  Mr.  Hugh  Fletcher,  of  the  Geological  Survey 
(applause),  that  we  are  indebted  for  this  addition  to  our  mining 
interest. 
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T  woul.l  a^min  thank  tlio  jK'ople  of  New  (;|jts^ruw  for  the  ex- 
ceeilin^rly  (hittLTin^r  reci'|)tion  ^nven  to  the  Minin^r  Society  of 
Nova  Scotia. 

Til.'  linn.  .).  \\  Uui^jlcy  havin^r  followp.l  with  a  few  appro- 
priate remarks,  the  Chainnan  called  ui>on  the  Kev.  Geor^re  Pat- 
terson, D.IX,  New  (ihus^row  (the  liistoriun  of  Pictou  County),  who 
contrihuted  the  following'  a<Mress: — 
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COrNTV. 

I5v   Kr.v    l)i:    IVvrrKHsoN,  New  (ilas^row. 

C<ml  wa.s  tirst  discovered  in  this  county  in  the  year  179S,on 
a  l.rook  near  Stellarton,  which   passed   throu<,'h  the   rear   of  tlie 
farm    lots  of  the   Rev.  .lames   McGrepir,  D.I).,  which  fronte^l  on 
the  Hji^t  River  at  the  hrid^re  and  northward,  an.l  of  William  Mc- 
Kay, Escj.,  which  adjoined   it  to  the   north.     In   the  same  year 
William    Fraser,  surveyor,  curried  a  s^imple   to   Halifax   to  the 
governor.  Sir  John  Wentworth,  who  .sent  him  with  it  to  Admiral 
Sawyer,  who  ordered  a  small  car^'o  to  Im«  sent  to   Halifax.     This 
was  done  hut  it  <lid  not  prove  of  ^'chxI  (piality.     In  the  following' 
year  occurred  a  contested  election  for  the  county  of  Halifax,  then 
includin^r  Colchester  and  Pictou.     The  Ia«t  day's  i>oIlin|,'  wa.s  held 
at  the  East   R'ver,  when  the  «loctor  enterUiined   the   candidate« 
and  some  stran^'ei-s  to  dinner,  an<l  a.s  a  curiosity  he  had  pix'i>are<l 
a  tire  of  the  coal  du^'  out  of  the  brook.     The  event  excited  (|uite 
an  interest,  partly  from  its  novelty  and   partly  from   its  U'arin^r 
upon  the  future  interests  of  the  Province. 

Soon  after  the  doctor  and  some  of  his  neii^dibors  took  out 
licenses  from  the  Government  to  dig  coal,  hut  he  was  the  Hrst  in 
the  county  to  use  it  as  fuel.      He   tii*st  o|)ened  a  pit  on   what  is 
still  known  as  the    McGrecror  seam,  discovered  on  his  own  land 
an<I    used   the  coal   in   his    house.     This  wa«  as  ciirly  as   1802. 
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From  tluit  tiinr-  he  n*^'uliirly  in  tin*  mitumn  ^ot  out  his  winter'H 
Hiipplv.  Jiml  sniiHtiTiHH  Kohl  HftWii.  IVoviouHly  tljc  }>l>U!kKlnitllH 
lia.l  lis.. I  ( l.aiToal  ill  their  work,  hut  now  John  McKiiy,  of  Pict^iU, 
coiiiiii.  mc(mI  nMnlin^'  li;,'ht<*rs  up  the*  river,  aiwl  torjk  the  coal  tf> 
town  I'ni  us.'  ill  liis  smithy,  fin<l  the  hlnekKniiths  in  other  places 
followed  th(!  same  course. 

I  may  explain  here  that  in  the  earliest  grants  of  land  in  the 
Pros  ince,  the  mines  of  gold,  silver  and  coal  are  reserved  to  the 
Cr<»\vn.  At  M  l;it<r  date  lead  and  cojjjjer  were  included  in  the 
reservations,  and  still  later,  in  the  year  IHOS,  iron,  and  in  fact 
all  other  mincials.  It  will  thus  he  seen  that  over  a  large  part  of 
the  country  the  iron  deposits  helong  to  the  propriet^)r8  of  the 
soil,  hut  in  all  cases  the  coal  mines  are  the  property  of  the 
government,  and  are  workecl  unrler  lease  from  it. 

In  the  year  1807,  John  McKay,  squire's  son.  hut  usually 
known  as  collier,  obtained  a  license  to  dig  for  the  inhabitiints^ 
and  at  a  later  date  to  export.  The  former  licenses,  as  I  under- 
stand, only  authorized  parties  to  dig  for  their  own  use.  He  and 
and  his  father  commenced  working  a  small  three-feet  seam  on 
the  farm  of  the  latter,  but  it  soon  became  exhausted.  They  then 
searched  farther  and  found  what  has  since  been  known  as  the 
"  Big  Seam,"  though  they  did  not  know  its  value.  John  con- 
tinued to  w^ork  at  this  for  some  time,  selling  the  coal  at  the  pit's 
mouth,  and  sending  it  down  the  river  in  lighters.  A  demand 
sprang  up  for  it  during  the  w^ar,  to  supply  the  garrison,  navy 
and  inhabitants  of  Halifax,  so  that  in  the  year  1815  we  find  G50 
chaldrons  exported. 

After  the  peace  the  price  fell  to  half  its  former  rate.  Owing 
to  this,  and  perhaps  other  causes,  Mr.  McKay  failed,  and  was  im- 
prisoned, while  his  property  was  seized  by  Hartshorne,  of  Hali- 
fax, who  had  been  furnishing  him  with  supplies.  The  workmen 
being  unpaid,  the  latter  tried  to  compromise  with  them,  but  they 
persisted  in  claiming  full  payment  of  what  was  due.  Mr.  Adam 
Carr,  who  w^as  one  of  them  Joined  with  Edward  Mortimer,  of 
Pictou,  then  one  of  the  most  influential  men  in  the  Province, 
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and  by  his  inriucnco  the  Government  wns  induced  t<>  let  the  mines 
to  the  hi/rhest  bidder.  In  that  way  tliuy  i.htJiined  tht-  leiiKe  of 
them  in  the  year  l.Sl.S.  They  worktMl  to;rethi-r  till  the  death  of 
Mortimer  in  tlie  foHowin^r  year,  when,  on  the  .Srd  of  Noveml^er, 
the  lease  was  tranferred  to  Geor«,'e  Smith  and  William  Liddrl. 
Smith  and  Carr  worked  for  a  time  in  partiu-rship,  hut  afterward 
separated,  when  the  latter  ^rot  the  whole  into  his  jmssession,  and 
continued  to  mine  for  several  yeai-s,  raising'  the  coal  with  a  ^'in- 
wheel  by  horse  i>ower,  selling'  it  at  the  pit  mouth  and  carting'  it 
to  the  river,  where  it  was  sent  away  in  li;,ditei-s.  By  a  rejwirt  U* 
Government  it  appears  that  from  isbs  to  1.S27  the  amount  of  crjal 
raised  in  etich  year  averaged  over  2;200  chaldrons. 

In  the  year  1825.  the  British  Government  leaseii  all  the  ix- 
served  mines  of  Nova  Scotia  for  sixty  years  to  the  lat^'  Duke  of 
York,  excepting,  of  course,  those  which  had  »)een  already  leased 
to  other  parties.  The  Duke's  lease  was  transferred  to  Messrs. 
Kundell.  Bridge  A:  Kundell,  the  celebrated  London  jewellers,  in 
payment  of  his  debts,  an<l  from  them  to  the  General  Mining 
Association,  in  which,  I  believe,  they  were  large  shareholders. 

On  obtaining  their  lease,  they  sent  an  agent  to  the  Province 
to  explore  for  minerals,  and  on  his  report,  resolved  to  commence 
operations  at  the  East  Hiver.  They  purchased  Mr.  Carrs  lease., 
and  having  aUuit  the  same  time  .secure<l  the  right«  of  the  lessees 
of  the  Sydney  mines,  they  thus  lK?oime  passea-iors  of  all  the  coal 
mines  of  the  Province. 

Early  in  the  summer  of  1,S27  they  .sent  out  Mr.  Richard 
Smith,  intending  t^)  commence  oi>erati(ms  l.oth  in  coal  and  inm 
mining.  In  June  a  vessel  arrived  in  Pict/)U  bringing  machinery 
and  implements,  with  colliers,  engineers  and  mechanics.  Without 
delay  he  commenced  sinking  new  shafts  to  the  «lepth  of  212  feet 
and  erecting  the  proixM*  machin.'ry  for  working  the  ami  mines  on 
a  larger  scale  and  in  a  more  scientific  manner  than  hitherto.  On 
the  Gth  Septem]>er  their  first  coal  wa.s  raised,  and  on  the  7th 
December  a  steam  engine  of  20  horse  power  was  in  o|>eration,  the 
first  ever  erected  in  the  Province.     A  foundry  was  establisheil  in 
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wliicli  wen;  CiiMt  mils  for  ji  tniinway,  which  they  coriHtructod 
frnin  tlnii'  works  to  n  point  n  little  Ik-Iow  N«*w  (iliiK^ow.  Here 
clintrs  wrn*  erecteil,  ami  vi'ssels  «lniwiri|^  not  more  tliiin  six  feet 
of  w»it<'r  wtTc  loa<I<'(!.  To  |oa<|  larger  veHsels  they  c^jnHtruct*.**! 
ii^^'litrrs,  ill  uliicli  tin;  coal  was  conveye<l  to  SciUtli  I'icUjU.  or  tlie 
loa«lin;j  ^nnnii'l,  as  it  was  coiimionly  civlle(J,  ut  the  mouth  of  the 
river.  rii<'y  also  employe*!  two  steamefH,  a  Hiiiall  one  huilt  in 
Pictou  for  the  river  navigation,  and  a  larger  one  from  En^laml 
for  coasting  arnl  carry inf^  tin;  coal  to  market.  The  first  of  these, 
wliicli  iiuKJe  her  first  tiip  on  tlic  ITtli  •Inly,  iS'iO,  wa«  the  first 
steamer  that  ever  plied  in  our  harl>our.  This  plan  of  loading  Ix;- 
in<^'  slow  and  tedious,  they  next  resolved  on  deepening  the  river. 
l^^'or  this  purpose  they  obtained  an  Act  of  the  Legislature,  giving 
them  full  authority  over  the  river,  so  that  no  vessel  drawing  over 
six  feet  of  wator  was  to  enter  it  without  their  permission,  and 
only  on  paying  toll  to  them.  But  in  pa.ssing  the  Act,  the  Assem- 
]ily,  which  had  resented  the  conduct  of  the  British  Government 
in  transferring  our  mines  and  minerals,  added  a  clause,  Uj  the 
effect  that  tlie  bill  was  not  to  be  construed  as  admitting  the  right 
of  the  home  authorities  to  dispose  of  our  mines  in  the  way  they 
had  done.  In  consequence  of  this  the  Act  was  disallowed  at 
Downing  Street,  and  at  the  same  time  a  feeling  of  opposition 
having  arisen  in  the  country  against  such  a  monopoly,  the  scheme 
was  abandoned. 

The  company  continued,  therefore,  to  ship  their  coal  in  the 
manner  described  for  several  years,  but  the  demand  was  greater 
than  they  could  supply,  and  the  long  delay  of  vessels  in  receiving 
their  cargoes,  was  a  great  discouragement  to  the  trade.  In  the 
meantime  the  use  of  locomotives  or  railroads  had  been  tried  suc- 
cessfully in  England.  Accordingly  it  was  resolved  to  build  a 
railroad  from  the  East  River  to  the  Loading  Ground  for  the  car- 
riage of  their  coal  in  that  manner.  The  road  was  laid  out  in  the 
year  1834  bj^  the  late  Peter  Crerar,  and  work  began  upon  it  in 
183G,  but  it  was  not  opened  till  the  29th  September,  1839. 
The    engines  used    upou  it,  of   which  there  were   three,  named 
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the  Samson,  Alhion  and  Hcrcuk's,  were  built  by  Timothy 
Hack-worth,  wlio  competed  with  Stvphenson  at  the  Hi-wt  trial  of 
locomotive  enrrines  in  Kii;;laii.l.  TUry  were,  for  their  size.  p<jw- 
erful,  thou^rh  slow,  and  continued  to  do  duty  till  lately.  One  of 
them,  the  Albion,  is  now  on  exhibition  at  the  World's  Fair  at 
Chicago.  This  railroad,  which  was  alj<iut  six  miles  long,  wius  ex- 
tremely well  built,  but  in  the  year  188(j,  the  use  of  it  was 
abandoned,  it  being  found  more  convenient  to  ship  over  the  gov- 
ernment lines. 

\\  hen  the  Association  commenced  oj)eniti()ns,  they  designed 
to  W(jrk  the  iron,  as  well  as  the  coal  deposits,  known  U)  exist  on 
the  Eiist  River.     For  this  purpose,  soon  after  they  had  completed 
their  arrangements  for   raising  coal,  they  erecte<i  a  small  blast 
furnace  near  the  mines.     They  mineil  some  ore  from  a  l)ed  of  red 
hematite,  at  Blanchard,  and  collected  a  (|uantity   of   Umlders  of 
limonite  in  the  neighborhood  of  Bridgeville,  principally  cm  the 
farm   of  James   McDonald,  afterward   purchased  by  them.     Hut 
the  vein  was  not  discovered,  and  on  attempting  to  smelt  the  ore 
thus  collected,  through  some  defect  in  their  nnxle  of  operation, 
they  were  unsuccessful.     EtW^rts  were  made  by  various  explorers 
to  find  the  vein.     The  first  who  claimed  to  have   found  it  was 
Dr.  Honeyman,  about   20  years  ago,  but  his  claim  wa,s  dispuUnl 
by  Mr.  Hartley.       It    was  left   to  8ir   \Vm.    Dawson,  two  years 
later,  to  define  the  position  of  the  vein,  which  he  found  to  Ikj  at 
the  junction  of  the  Carlxmiferous  and  Silurian  f.»rmation.s.      No 
further  atU'mpt  was  made  to  develop  the  ores  till  within  the  hwt 
two  years,  when  the  works  at  Hridgeville  and  Ferrona.  which  the 
Society  have  had   to-day   the   opj^ortunity  of  exandning,  were 
commenced. 

The  Association  spent  large  sums  in  developing  their  coal 
mines.  At  that  time  few  of  the  inhabitiints  of  the  Province,  ex- 
cept in  the  city  of  Halifax,  or  near  the  coid  mines,  used  coal  in 
their  dwellings,  and  there  were  few  steamers  or  steam  engines, 
so  that  the  home  market  was  limited.  Hut  such  wiw  the  demand 
in  the  United  States,  that  their  difficulty  was  in  finding  means  to 
raise  or  transport  a  quantity  sufficient  to  supply  it 
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Tho  AsHociiition  HufFcnvi  inucli  at  (lifFcrcnt  tiiiicH  from  fire 
or  rxplosionH.  I'lif  worHt  of  tlic««  t'^ok  pliice  in  tli«  y^'ur  \HH2, 
;i?i<l  lS.'i:i.  TIn's*'  iiivolve<l  .such  <lcstruction  of  tho  works  thut 
pits  which  h;i«l  Ihi'ii  i  (jiijppcMl  at  ^n^it  cost  had  U)  l>e  ahan'loncd, 
thus  Hu)»jrctin<(  the  Assciciation  t*)  hi-avy  loswiS. 

Ill  tlu!  year  ISofi  tlie  monopoly  of  the  General  Mining 
As.so(;iation  was  alKilished.  This  inirncdiat^'ly  le^l  {a)  ^reat  activ- 
ity in  exploriii;^'  for  coal.  The  result  wtis  the  tracing  of  the 
seams  toward  the  westward,  an<I  tho  commencement  of  mining  at 
Westvillf,  and  at  a  lat«'r  date  the  <li8Covery  of  workable  seams  at 
Thor)»uiii,  and  the  commencement  of  mining  there. 

But  our  subject  is  the  earhj  history  of  mining  in  this 
county,  and  as  this  change  intrrxluced  a  new  era  in  coal  mining, 
our  task  nuiy  he  considered  accomplished,  and  the  history  of  the 
of  the  subsecjuent  development  of  our  mining  industry  must  be 
left  to  some  future  examiner.     (Applause.) 


On  motion,  a  very  hearty  vote  of  thanks  was  conveyed  to 
Dr.  Patterson,  for  his  very  valuable  contribution.  Thereafter  the 
company  enjoyed  the  evening  in  social  intercourse,  in  examining 
the  many  interesting  exliibits,  and  before  tinally  adjourning  in 
a  dance. 


EVENING   SESSION, 
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On  the  return  of  ineiiiln-rs  from  the  Reception,  a  huKiness 
meeting'  wjis  lield  in  the  Vendonie  Hotel,  New  Cihts^'ow.  There 
were  present:  John  E.  Hanhnim,  OMhani :  Duncan  McDoniiM, 
Truro;  U.  H.  Brown,  Sy<hiey ;  C.  Ferpe.  Westville;  T.  K.  Uue, 
Halifax;  Geo.  W.  Stuart,  Truro  ;  B.  C.  Wilson,  Wavorley  ;  James 
A.  Fnuser,  New  Glas^^ow  ;  Dr.  E.  Gilpin.  Halifax;  W.  G.  Mathc- 
8on,  New  Glasf^ow  :  Wni.  Snuiill.  lynnlonderry ;  John.  F.  SUiirs, 
M.P.,  Halifax;  DC.  Fnis.r.  MR,  New  Glasgow;  Hon.  J.  W. 
Lonrrley,  Halifax;  15.  T.  k.  Bell.  Ottawa,  and  H.  M.  Wylde.  Sec- 
retary. 

In  the  absence  of  Mr.  P(X)le,  President,  Mr.  J.  E.  Hardman, 
Oldham,  was  called  to  the  chair. 

The  minutes  of  last  meeting  were  read  and  confirmed. 

A  pr()pose<l  amendment  to  Constitution  was,  owing  to  the 
absence  of  Mr.  Poole,  the  j)ro|)o«er,  held  over  until  next  Quarti-rly 
Goneral  Meeting. 

Mr.  T.  K.  Gue,  chairman  of  the  8ub-committ4.»e  apjKiinted  to 
consider  a  statement  of  the  various  chus.ses  an<l  kinds  of  mining 
machinery  manufactured  in  Canada,  presented  his  report,  copies 
of  which,  before  being  adopti'd,  Imd  been  mailed  for  revision  to 
Messrs.  Matheson,  Robb  and  McDonald,  and  other  manufacturers 
of  mining  machinery. 

Mr.  B.  T.  a.  bell  having  explained  what  jiction  ha<l  been 
taken  in  the  matter  by  the  Genenil  Mining  A.ssociation  of  Que- 
bec, the  statement  was  adopted.     (See  Appendix). 

Mr.  JAMES  BAIRD,  secondeil  by  Mr.  C.  Fergie,  then  moved 
the  following  resolution :  "  That  the  varitnis  mcmlwrs  of  parlia- 
ment for  Nova  Scotia  Ikj  requested  to  exert  their  influence  to 
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have  the  lan^nui^c  of  tin;  Act  relating  to  tlio  free  imix^rbition  of 

mining  iMHchiiiL'ry  clmn^ed  to  rciul  iw  followH:  'That  all   tooln, 

iimchinery   hip  I   ;i|)j»lianceM   for  mining,  cjiiarryiii/;,  Kiin?Itin|(,  rc- 
lin'm;^^  jumI  (!onc(Mitnitiii^  ami  other  proceHHcH,  for  the  iiiiiiiii^,  ex- 

tnictioi),  and  treatment  of  ores  ami  minerals,  of  a  cIium  or  kind  or 

pattern  not  manufacture<l  in  Caniwla,  l>e  admitted   free  of  duty, 

uikI  that  u  copy  of   this  resolution  \h:  forwarded  U)  the  Honour- 

al»h;   the    Minister  of  Customs  at   (Jtt'iwa,  an«l   tr>  the  General 

Minin^^  Association  of  the  Province  of  Quel>ec." 

After  discussion  tlie  motion  w>is  put  to  the  meeting  and 
carried  unanimously. 

The  nieeting  then  adjourned  until  elnvnn  o'clr>ck  nr-xt 
murninf^. 


THE  INTRODUCTION  OF  AMENDMENTS  TO  COLLIERY 
LEGISLATION  DISCUSSED. 

Meeting  was  called  to  order  in  the  Vendome  Hotel,  Friday, 
30th  June,  Mr.  H.  S.  Poole,  President,  in  the  chair. 

Mr.  B.  T.  a.  BELL  moved  the  consideration  of  the  question 
concerning  the  appointment  of  a  committee  to  interview  the 
premier  in  reference  to  the  introduction  of  provincial  mining 
legislation  without  proper  consideration  and  hearing  of  propo.sed 
amendments. 

Mr.  G.  W.  STUART  seconded. 

Dr.  E.  GILPIN — I  have  no  hesiUition  in  saying  that  I  do 
not  believe  in  making  legislation  until  it  is  first  discussed  from 
the  three  standpoints :  1st.  The  Government.  2u(i  The  men. 
3rd.  By  the  owners — so  you  would  have  all  the  ditferent  interests 
involved  in  it.  In  the  recess  of  the  Legislature  each  party  could 
come  before  the  Government  and  give  their  views  on  any  pro- 
posed legislation. 

Mr.  H.  S.  POOLE  said :  I  feel  very  strongly  on  this  ques- 
tion.    We  have  had  amendments  made  from  time  to  time  to  the 
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Miniii;^  Act,  by  imrties  who  havo  had  either  an  axe  to  ^iiul  or 
who  fancied  they  were  lM)rn  lepshitors — le^ishition  which  it  was 
thoiit^'ht  would  rectify  more  or  Uvhs  certjiin  evils.  1  have  Uml  a 
fin;^'«'r  in  it  myself.  The  reformers  have  Kometimes  seeme<l  to 
think  that  wlien  a  man  was  killed  in  a  particular  way,  that  re^- 
liitions  could  Ini  provided  by  legislation  which  would  prevent  any 
accident  of  that  character  (Xicurring  again.  We  liave  ha4l  a  great 
deal  of  legislation,  much  of  which  has  never  been  put  into 
operation.  I  nmintiiin  that  legislation  which  is  not  put  into 
force  shouM  be  wiped  out.  An  act  of  parliament  should  Ije  Ciir- 
ried  out  or  dropped. 

In  1872  when  the  original  Mines  Regulation  Cliaptcr  was 
drafted  before  it  came  l>efore  the  Legislature,  copies  were  tlis- 
tributed  and  it  Wiis  di.scussed  by  those  intereste<l.  That  practice 
should  Imj  carried  out  with  respect  to  amendments  to  l)oth  Acts. 
Last  winter  legislation  was  passed  anil  the  Cominissioner  of 
Mines  had  not  an  opjK)rtunity  of  conferring  with  those  interested 
in  mines;  he  was  not  consulted,  the  legislatiini  was  intro<luced 
entirely  without  his  knowledge.  Do  you  think  that  that  was 
respectful  t^)  the  position  which  he  occupies  ?  I  consi<ler  it  waa 
not.  He  might  have  said  to  the  House,  I  am  the  Commissioner 
of  Mines,  and  no  legislation  should  be  a4lmitted  into  this  House 
without  passing  through  my  office ;  if  the  Government  ch(x>se8 
to  ignore  me  I  will  not  be  the  Connni.ssioner  any  longer.  It  is 
ilue  to  me  and  to  my  position  that  legislation  affecting  mines 
should  be  submitted  to  me  tii*st. 

The  Milling  Society  expressed  a  hope  tijat  this  would  be 
done,  but  although  that  hope  was  not  rciilized,  1  am  gla<l  for  my 
part  to  think  that  the  inditierence  in  question  was  not  as  some 
suppose  an  intentional  slight  to  our  Society.  A  little  considera- 
tion will,  I  trust,  make  this  clear  to  all.  The  snub  intentional 
couhl  not  Ihj  for  the  ability  to  conceive  it  would  carry  with  it  a 
perception  of  disrespect  U^  the  Honounible  Commissioner  of 
Mines  in  the  intnMluctinn  to  the  Up|H*r  Hou.se  of  legislation 
touching  his  Department  without  consultation  first  had  with  him. 
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To  Biiul)  inU'iitioiuilly  ami  i/^norc  hitn  wilfully  wouhl  ^o  t<»^cthor. 
Tn  i;^'nc)n'  wilfully  wouM  imply  the  belief  in  liis  UKofulrn'RK, 
wliiN'  nil  wlin  frefjuent  the  MincH  Office  know  the  hroiui  ^aKp  he 
h/vM  of  liis  l)c}wirtiiieiit,  uml  the  urhimity  with  which  all  are  re- 
ceived hy  him. 

TliHt  Ik-  iiiinsi  11  (li(i  not  80  regard  it,  in,  1  think  evident,  so 
also  with  the  pjussin;^  over  of  hiniHelf  and  hin  Deimrtment,  it  wau 
no  indicitioii  of  the  Upper  IIc>use  doubting  his  UHefulness.  The 
otrence  then,  if  ycju  can  call  it  one,  waH  one  of  omishion  and  not 
one  of  C(jmmi.ssi(;n.  1  do  not  think  that  there  was  any  preniedi- 
ated  intention  of  ignoring  this  Society  la.st  winter.  1  do  not 
think  it  was  seen  that  t^>  ignore  our  Scxiiety  was  also  to  reflect 
on  the  Commissioner  of  Mines,  for  it  was  tantamount  t<^j  saying 
to  the  public,  the  Connnissioner  of  Mines  is  not  tit  for  his  oHice ; 
wo  no  longer  trust  the  Commissioner  or  the  work  of  Ids  Depart- 
ment, and  we  allow  anybody  in  the  Upper  or  Ixjwer  House  to 
introduce  any  amendment  to  the  mining  laws  at  the  last  hours  of 
the  session,  let  it  pass  and  take  its  cliances  as  to  whether  it  is  a 
fit  and  proper  amendment  to  meet  the  cases  suppose*!  I  think 
the  matter  should  be  laid  before  the  Executive  Council,  and  that 
we  should  ask  that  legislation  affecting  one  of  the  established 
Departments  should  not  be  allowed  to  pass  when  introduced  by 
a  private  member  after  the  House  is  in  session,  unless  it  has  Ijeen 
previously  submitted  to  the  Government  during  recess,  and  an 
opportunity  given  for  those  interested  to  consider  it. 

I  would  like  very  much  to  have  the  experience  of  Mr.  James 
A  Fraser,  because  when  he  was  a  Member  he  took  a  great  deal 
of  interest  in  the  mining  legislation  of  this  county.  This  is  cer- 
tainly a  matter  which  should  be  redressed. 

Dr.  E.  GILPIN — What  I  understand  from  your  views  is  that 
the  Government  should  make  no  alterations  in  the  Mining  Acts 
without  it  came  from  the  Mines  Department  ? 

Mr.  POOLE — Quite  so,  and  that  there  shall  be  a  general 
opportunity  given  for  discussion  and  to  hear  the  views  of  those 
affected,  if  it  be  a  question  between  men  and  masters,  or  royalty- 
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payers  aiul  the  Government.  Then  the  le<,nslttti(iU  should  be  en- 
dorsed hy  the  Department  of  Mines.  The  anta^^onistic  jMirties 
should  have  an  opportunity  of  hv'iu^  heard  Injfore  it  is  intnHluced 
on  the  Hoors  of  thu  House.  It  Iwus  Wn  diKre.sj>ectfuI  U)  theUov- 
ernment,  it  luus  been  disrespectful  al.so  to  the  CommiHsioner  of 
Works  and  Mines,  that  the  work  which  should  .specially  api>ertjiin 
to  his  Department  ha^  not  passed  throu^di  his  hand.s. 

Mk.  JAMKS  a.  FHASKK— I  would  su^r^ast  that  in  view  of 
any  le/rishition  to  be  intmlucod  ne.xt  winter  tfiat  notice  of  it 
should  l>e  published  in  the  Jiui/al  Gazdie  or  daily  new.spai>en4. 

Mu.  IHJ(JLE— IVovided  the  Department  of  Mines  approved 

of  it. 

Mil  JAMKS  A.  FIJASKR— You  would  not  get  the  (Jovern- 
mint  or  private  members  to  agree  to  that  You  might  get  by 
common  consent  a  ruling  that  for  legi.^hition  of  that  kind  due 
notice  should  be  given.  Notice  must  Ix;  given  in  the  Canada 
Gazette  of  certain  kinds  of  legislation  which  gt>e8  through  the 
Parliament  of  Canada.  You  might  get  a  similar  rule  in  regard 
to  mining  legislation. 

Mk.  POOLE— ShouM  it  not  l>e  a  Government  measure? 
Surely  any  legislation  affecting  a  matter  of  which  the  Govenunent 
has  a  I)ei)artment  should  Ikj  a  Government  meiusure. 

Mk.  .lA.MKS  A.  FKASEK— They  would  not  sulmiit  to  it. 
The  Government  has  got  to  l)e  iM)litic  in  its  movementv 

Mk.  POOLE — liut  then  it  luus  nuule  .some  of  the.se  amenti- 
ment«  thinking  they  were  pleiusing  to  certiin  voters.  I  contend  the 
full  l)earing  of  some  amendment**  was  not  .seen,  nor  when  it  was 
thought  a  benefit  was  being  d<me  to  one  class  it  was  hurting 
others.  For  instiince,  I  contend  that  Mr.  Fielding  did  not  see  the 
full  bearing  of  the  legislatitm  hist  winter. 

Mk.  JAMES  A.  FRASKK— 1  agree  with  you  with  n^garrl  to 
publicity  of  mining  legislation  l»efore  its  intnnluction  int4»  the 
House.  Your  object  is  to  get  any  pmposed  legislati(»n  made  public 
previous  to  the  meeting  of  the  legislature  for  the  purfxise  of  in- 
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i'nrmution  uii'l  (liKCUHhion  and  hearing  all  partios  who  arc  intor- 
chUmI  ill  connection  with  it.      What  we  want  t^)  ^et  at  \h  that. 

Mi;  r<)()IJ'l  A  coniniittee  nii^ht  wait  i]|>on  the  Govern- 
niciit  .iikI  ur;,'«;  upon  it  to  make  all  mining  aineinhnentH  Govern- 
ment measun's,  an«l  that  tlie  same  sliouhl  receive  the  sanction  or 
consideration  ol  the  department  of  Mines  before  Ijeing 
introduced. 

Mk.  JAMES  A.  FUASEK— Notice  of  the  le^d.slation  should 
he  pultlished  ior  at  least  tliree  months  in  tl»e  liAjyal  Gazette  or  in 
a  couple  of  newspapers.  It  would  simply  )>e  following  out  the 
lines  which  should  be  laid  down  in  regard  to  municipal  laws  of 
tlie  towns  and  counties.  Some  of  this  legislation  liad  Uiken  its 
rise  in  the  Provincial  Workinginen's  Assfxiiation,  and  if  we  can 
get  the  Workingmen's  Association  to  agree  with  us,  and  we  ask 
their  co-operation,  they  will  certainly  agree  with  u.s.  They  want 
publicity  as  well  as  we  do. 

Mr.  POOLE — Because  when  an  Act  of  the  Legislature  is 
improperly  worded  they  do  not  know  wdien  it  is  going  to  pinch 
them  or  pinch  us.  I  have  always  been  perfectly  satisfied  wliere 
a  matter  was  clear  and  just  to  leave  it  to  the  workingmen. 

Mr.  JAMES  A.  FISHER — Go  to  those  men  frankly  and  a.sk 
them  for  their  co-operation  and  explain  it  to  them,  and  I  have 
no  hesitation  in  saying  they  will  be  one  with  us.  When  Mr. 
Drummond  was  before  the  Legislature  he  stated  :  "  I  am  entirely 
opposed  to  the  managers  from  the  men's  standpoint.  I  do  not 
come  here  in  a  double  capacity,  I  come  here  in  an  advocate's 
capacity,"  but  I  am  satisfied  you  will  find  him  reasonable  in  this 
matter  before  a  delegation. 

Mr.  R.  H.  BROW^N — I  also  remember  his  saying  on  one 
occasion  in  the  Commissioner's  OflBce,  "  I  am  here  as  the  paid 
agent  of  the  Provincial  Workingmen's  Association." 

The  resolution  was  then  put  to  the  meeting  and  carried,  the 
President  nominating  a  deputation  to  interview  the  local  govern- 
ment. 


THANKS  TO   LOCAL  CoMMriTKK. 

Mlt,  LJ.  T.  A.  liKLL  then  iiiovlmI  u  voU'  of  tliiinks  to  the 
various  ^entk'iiK'ti  coiniM>sin^  the  hical  recej)tion  coiniiiittoe,  wliu 
ha«l  so  thou^'htt'ully  j)rovi«ltMl  for  the  entcrtaininent  of  the  iiieiu- 
bers  and  the  success  of  the  meetings. 

Mk.  J.  E.  HAUDMAN  havinrr  seconded,  the  nn»tion  wu.s  put 
;iud  carried  uiiaiiiiiiously. 


OTIIKK    KXCUKSIOXS. 

During;  the  morning  parties  t>f  nieuibei's  were  driven  to  the 
top  of  Grant's  Mountiiin,  and  «(reatly  enjoyed  the  nia<^niticent 
viow  of  the  surrounding  country.  Othei*s  visited  the  well 
equipped  est*iblishineut  of  the  Nova  Scotia  Steel  and  Forge  Co. 
at  New  Glasgow,  the  new  steel  steamer  being  built  by  Messrs. 
Matheson  iSlc  Co. ;  and  others,  at  the  invitation  of  Mr.  Fergie, 
drove  out  to  Wi'stvilli'  and  insprctcd  the  Druiinnond  Cdllirry. 


NOTH    ON    AN    OCCUKRKNCK    OF    MANGANESE  AND 
ZINC  ORE  IN   NOVA  SCOTIA. 

Hv   !•:.  Oiij'iN,  Jji..  LL.n..  F.O.S.,  F.R.S.C.,  etc 
Deputy  Coininissiuner  and  Inspector  of  Mines,  Nova  Scotia. 

These  brief  notes  are  intended  only  tcj  bring  to  the  notice  of 
the  nieniljers  of  tlic  Society  an  occurrence  of  manganese  in  a 
form  which  is,  I  think,  new  in  this  Province,  and  of  an  interesting 
specimen  oi  zinc  ore. 

In  the  case  of  the  former,  samples  of  rock  were  brought  Uj 
me  from  Whiteliead,  in  Guyslx)ro'  County,  which  h&il  excited  the 
curiosity  of  the  discoverer  by  the  readiness  with  which  pieces 
of  it  fused  in  an  ordinary  fire.  This  ready  fusibility  of  certain 
rocks  is  not  generally  known,  and  is  usually  considered  a  mark 
of  the  presence  of  some  valuable  metal.  In  this  case  the  metal 
was  for  some  reason  unknown  to  me  considered  to  be  zinc.  The 
rock,  a  sample  of  which  is  submitted,  is  light  brown  and  grey  in 
color,  weathering  to  a  light  drab.  It  is  hard,  brittle  and  sub- 
granular  in  texture.  The  sample  shows  a  folding  in  the  shape  of 
the  letter  S,  and  has  crevices,  apparently  due  to  the  folding, 
tilled  with  crystalline  matter  slightly  darker  than  the  surround- 
in  c^  rock. 

The  samples,  although  resembling  in  a  general  way  the  rocks 
called  felsites,  had  features  of  novelty  about  them,  and  I  sent 
some  to  Mr.  Leckie,  manager  of  the  Londonderry  Iron  Works, 
and  the  analyst  of  the  company,  Mr.  Smaill,  was  kind  enough  to 
make  a  partial  analysis  of  it.     He  reports  that  it  contained : — 

Silica 70-25 

Alumina 15 '  25 

Manganese  oxide 9  •  25 

Iron  oxide Small  quantity 

Lime do 

Magnesia do 

Zinc none 
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'i'he  reinaiiKler  Kein«r  prulniMy  moisture,  with  some  potush, 
sotla,  carlxjiiic  acid,  etc. 

Having  di.sp<ise<l  of  the  zinc  theory,  the  presence  of  nian- 
«,^anese  became  interesting^  l*re.sumal»ly  the  nian^^anese  present 
is  in  the  form  of  a  bi-silicatc  nf  nian«(ane.se,  such  as  rlimlonito, 
and  that  the  ^aeyish  red  or  brown  color  of  part  of  the  simple 
may  l»e  due  to  the  partial  penetration  of  the  rock  by  some  car- 
iMjnate  of  lime,  man;(anese,  etc.  Dana,  in  his  minenilo^ry  Joes 
not  <,'ive  any  analyses  of  the  varieties  of  tl»e  silicates  in  any  way 
resembling,'  that  under  consideration.  Allowin^r  for  the  presence 
of  a  certiiin  amount  of  free  silica,  as  is  usually  the  case  in  rocks 
of  the  class  under  consideraticm,  the  analysis  given  by  him  of 
orthoclase,  present  a  paralleli.sm  with  the  exception  of  the 
ab.senee  of  potash  and  the  pre.sence  (if  manganese,  the  typical 
comt>osition  of  this  mineral  buinir : — 

Silica G4-G0 

Alumina 18' 50 

I'otash IG  90 

It  woulil  appear  probable  that  the  mangan*  -  !.  i>,  replaced 
nearly  all  the  pijttush.  The  addition  of  moisture  and  free  silica, 
and  the  replacement  of  part  of  the  alumina  and  |Xit»Lsh  by  the 
small  ijuantities  of  iron,  lime  and  m;ignesin  would  give  a  com- 
pound almost  identical  with  that  Iwfore  you.  All  the  analyses  of 
orthochvse  given  on  pages  :}5(i  to  'M\,  of  Dana's  Mineralogy, 
have  silicii  contents  of  from  04  to  75  |)ercentum,  and  cont^iin 
iron,  magnesia,  limr,  sfnla,  rtc.  in  varying  amounts  up  to  aUmt 
four  per  cent. 

The  same  may  be  sai«l  of  the  |HKssibility  of  the  manganese 
having  rephiced  the  s<Mla  in  an  albite,  the  typiail  com|)osition  of 
which  is  : — 

Silica 68*6 

Alumina 19*6 

So<la 11-8 

In  this  ciuse  also  the  other  foreign  oxides  would  have  replaced 
part  of  the  soda  and  alumina. 


I 
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It  appears  that  fcMnparH  are  altered  hy  tlie  action  of  wat<ir 
containing'  carl)oiiic  aci<l,  or  alkalien,  or  ren<lered  aci<l  by  the 
(leconipo.sitinii  of  sulphun'th.  'I'he  Cfjinpletion  of  a  c^jUfHC  of  de- 
c<»nip<j.sition  of  feldspar  hy  the  agency  of  water  conUiinin^  car 
honic  uci<l  is  the  formation  of  a  kaolin,  or  hydrous  silicat**  of 
ulumin.L  ;  luit  there  are  many  intervening  steps,  nK><IiHed  hy  cir- 
cumstiinces.  Thus  the  presence  of  lime,  iron,  etc,  leads  to  chan^^es 
in  composition,  forming  one  or  more  links  in  the  process.  In 
the  CiWie  before  us  it  would  appear  that  the  mineral  most  con- 
venient or  most  applicable  ha«  replaced  the  potash  or  aoda,  and 
marks  un  inipoitint  change  in  the  ultimate  deconjp^jsition  of  the 

rock. 

The  following  analysis  given  by  Dana,  of  minerals  resembling 

most  closely  in  their  silica  and  alumina  contents  the  sample  from 

Whitehead,  may  be  of  interest : — 


J9,              5  =^        ^  s 

X        i,  ^       ■p.  '3, 

1.  Alll)ite 71   60  I4'75  141  trace  I  06     10 

2.  do     70- CS  19  So  11  ...  23       9 

3.  Sanadin 67  42  15  SS  2  83       15  2  77 

4.  MicriUin 66  9  17S  5  ...  6         6 

5.  Fclsite 71    17  13  6  1  40       I  4 

6.  I'umice 70  00  16  00  50  ...  2  50     .. 


r.  -  ^ 

06  32  .... 

06     

43     1055  •••• 

5        8-3  -..■ 

319  35 

650  30 


Professor  Lawson  has  kindly  handed  me  an  analysis  of 
"  Rhombohedral  Feldspar "  occurring  near  Rome,  by  Jameson. 
This  is  apparently  a  Lepidomelane  with  most  of  the  iron  replaced 
by  manganese  and  lime. 

The  following  is  a  comparison  of  the  two  minerals : — 

Rhombohedral- 
Lepidomelane.  Spar. 

Silica 39-45  4020 

Alumina 9-27  900 

Iron  oxide 37-23  1-10 

Manganese  oxide 2-54  12  60 

Lime 31  20-80 

Magnesia 329  .... 

Potash 506  1200 

Water 1-83               
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T\w  Himlysis  ^nven  l)y  Diinu.  p.  23S,  of  Gamsi^rr  hi  lite,  so 
imiiiLMl  from  tlu)  locality  in  Servia  where  it  foniis  with  white 
ft'Mspjir  a  rock  terme«l  tiinazite.  It  is  an  alumiuous  iron  man- 
ganese amphibole,  an<l  contiiins  : — 

'"^i'icii 4G  58 

Alumina.      .                        i:{(j;{ 

Iron 12  29 

Manganese  oxide  .               (jOO 

Magnesia ♦SS4 

Lime                               8  83 

J^««i'^ :m7 

Potash  ....  1  (JO 

I  <1()  not  know  that  manganese  presented  in  this  form  is  of 
connnercial  value,  l>ut  its  occurrence  in  connectitjn  with  the  g<iKl- 
luaring  stratii  is  interesting.  If  the  rock  under  consideration  is 
to  Ik'  viewtil  as  a  volcanic  slag,  and  as  having  carrictl  up  itH 
manganese  contents  from  some  unknown  sources,  there  must  he 
large  amounts  of  this  element  cciutained  in  some  silicates,  and 
thrir  <lecomposition  may  often  prove  to  be  the  source  of  the 
deposits  of  manganese  ores  found  in  later  rocks. 

Since  writing  the  alnive,  I  have  noticed  a  reference  showing 
th.'  practical  relationship  of  rocks  contiining  manganese  to 
deposits  of  the  ores  of  that  metal  of  economic  value.  Mr.  Halse, 
in  a  pai>er  read  recently  l»efore  the  N«)rth  of  Knglan.l  InstituU-, 
describes  some  mangane.se  deposits,  in  one  of  the  hills  north-east 
of  Arenig,  consisting  mainly  of  Upper  Trappean  rock,  with 
a  mius.s  of  feld.spathic  iH)rphry.  He  stites,  from  a  aireful 
e.\aminati<m  of  the  veins,  that  tliere  is  no  evidence  of  their 
being  fissure  veins,  the  mangjinese  merely  locally  tilling  the 
joints  and  certain  superficial  fi.ssures  in  the  country  rock.  It 
appeal's  that  the  mangjinese  h>us  come  from  tlie  feldsjNithic  ash 
itself,  and  as  a  i-e.sult  of  surface  decom|)osition  and  erosion  haM 
been  leache<l  out  from  it  and  dej>Ksited  in  the  j«>ints  and  fissures. 

It  is  to  Im?  regretted  that  analyses  of  the  country  rock  were 
not  given.     The  mode  of  occurrence  of  the  ore  de.scrib.Ml  bv  Mr. 
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iliilso  JH  that  usiitilly  utFcct^Ml  hy  iimnpincMc,  an<l  u  mxA  exuiiiple 
limy  Im;  hcou  near  the  Sahrnjii  Kiver  of  Truro. 

The  (ithcr  Huinple  is  a  coiii|><uhu1  conUiiiiiri^  /incite,  rcl 
oxido  of  zitic  ;  Fninklinite,  an  iron  hhick  coni{H>un<l,  iron,  nian^- 
nose  and  zinc,  juhI  Willeinite,  a  whiteish  silicious  oxide  of  zinc. 

Thi.s  wjus  found  at  Forrest  Glen,  on  tlie  line  of  the  survey  of 
tlie  Stewiaek  and  Lansdowne  railway,  hy  Mr.  T.  Ritchie,  civil 
eiif^dniM  r.  The  samples  were  submitted  Uj  Mr.  Fletcher  of  the 
(Jeolof^icai  Survey.  He  expressed  a  douht  a«  t/)  the  specimen  Ije- 
in<(  from  any  local  deposit  on  account  of  its  strong  resemblance 
to  the  New  Jersey  ore.  .Mr.  Ritchie,  however,  assured  me  that 
he  h.ul  madt'  full  encjuiry,  and  was  s;itisHed  that  the  sample  had 
not  been  introduced,  but  was  actually  discovered.  I  give  the 
occurrence  as  of  intcrost  on  account  of  the  rarity  of  zinc  ore  in 
the  Province  of  Nova  Scotia.  It  is  found  in  small  quantities  in 
the  gold  bearing  (juartz  veins,  as  traces  in  manganiferous  ores, 
and  occasionally  in  the  carljonate  ores  of  the  coal  mea.sures. 

In  New  Jersey,  at  lK)tli  Franklin  and  Sterling,  these  three 
ores  occur  together,  and  in  such  quantity  as  to  furnish  an 
important  ore  of  zinc.  If,  on  further  examination,  the  authenti- 
city of  the  occurrence  at  Forrest  Glen  is  confirmed,  and  the  fl'jat 
traced  to  its  source,  an  important  addition  may  be  made  to  the 
list  of  our  mineral  resources. 


TIIK    XKW    WOKKS    OF    THK    SEW    (;LAS(i()\V    iKox 
COAL  ANJ)  KAILWAY  COMPANY  AT  \'Kn\ii)\\^S.6.  ' 

IIV    WaLTKK   StKIN.    I'llILAnELPIIIA,    Pa. 

Tho  ,ictiml  w.,rk  on  i\w  plant  of  this  coinpuny  cc.i„i„ence<l 
ni  April,  isyi,tt  great  dful  of  preliminary  work  luui.  however 
j.ivviously  l.een  .lone;  the  plant  was  put  in  operation  Septenik-r^ 
1<SJ)2.     The  works  comprise  the  following  'iepartments  :— 

1st.  A  complete  railway  system,  connecting  the  ore  awl 
stone  ()uarries  with  the  furnace  plant,  and  with  the  I.C.H.K.  at 
Ferrona  Junction. 

2ml.  Numerous  ore  mines,  limestone  quurriwi,  ore  washers, 
etc. 

'inl.   A  c(imi)lete  coal-washing  plant. 

4th.  A  coniplete  coking  plant. 

oth.  A  complete  bhist  furnace  plant 

The  ore  and  limestone  is  brought  to  the  stock  house  on  the 
company's  own  railway.  This  stock  hou.se  is  a  largo  wooden 
structure,  covered  with  corrugated  iron.  The  size  of  the  building 
is  91  feet  in  width,  by  250  feet  in  length,  thus  giving  a  large 
floor  space  to  store  ore,  limestone,  etc  The  ore  has  been  washeil 
before  it  is  stored  in  this  building.  The  coke  u.se<J  in  the  fun»ice 
is  brought  to  the  stock  house  from  the  ovens  in  the  cliarging 
buggies,  two  of  which  are  placed  on  a  flat  ttir  pulleil  by  an  end- 
less rope,  these  lo^ided  buggies  go  right  to  the  furmicc.  two 
empty  ones  being  returned  on  the  car  to  the  coke  ovens  to  be 
loaded. 

Within  the  stock  house  are  l.>c;ited  tlie  stock  scaler,  un  wiiich 
all  material  (stock)  ffoing  into  the  furnace  is  weiL'he<l. 

The  ore,  limestone  and  coke  from  the  stock  hoase  is  now 
t*iken  to  the  top  of  the  blast  furnace  by  menns  of  a  double  ele- 
vator.  located  iu  an  all-irou  hoist  tower.     The  elevator  cages  aro 
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worktMl  Ity  an  autoinutir'  lioist  r'Uffirn*   \ftCiifj-t\   at  Mn-   f<t<»i  nf  the 
hoist  tower. 

TIh;  hoist  tower  is  connecte'l  on  {/)[)  with  the?  hhtst  furmice 
|)n)|M'r  l»y  iikniiis  of  an  iron  l»ri«l;^e.  The  hu^^ic;**,  with  material 
are  «hnii|)(Ml  on  the  hell  of  the  furnace,  which  in  lowered  or  raiHcI 
hy  th(;  top-til l(;r  l>y  means  of  an  air  cylinder. 

I'lie  hlast  furnace  proper  is  of  mo<Iern  desi^  and  fitt<;d  up 
with  the  most  modern  appliances.  The  clear  lines  of  the  furnace 
inside  of  tli(;  hrick  work  are:  Height,  (35  feet;  Uwh,  dia.,  15 
feet:  dia.  of  crucihle,  9  feet,  9  inches.  There  are  ei^ht  tuyeres 
and  two  cinder  notches  located  within  the  crucihle. 

In  front  and  surrounding  the  furnace  is  the  casting  house, 
50  feet  wide,  l»y  l.*35  feet  long,  constructed  entirely  of  iron.  The 
pig  iron  is  taken  from  this  house  on  little  cars  to  a  scale  located 
at  tile  end  opposite  of  the  furnace.  After  being  weighed  the  pigs 
are  broken  in  half,  graded  into  the  different  qualities,  and  stored 
in  the  pig  iron  yard  ready  for  shij)ment. 

Tliu  furnace  has  two  downcomers  (gas  Hues),  one  carries  the 
gases  to  the  hot  blast  stoves,  the  other  to  the  boilers.  There  are 
three  hot  blast  stoves,  of  the  three-pass  Massick  and  Crooke  type, 
each  stove  being  IG  feet  (>  inches  in  diameter  inside  of  the  shell, 
and  GO  feet  in  height.  There  is  also  located  a  chimney  on  top  of 
each  stove,  4  feet  in  diameter  by  35  feet  in  height. 

Each  stove  is  lined  with  about  160,000  fire  bricks.  The 
aforementioned  downcomers  bring  the  gases  from  the  top  of  the 
furnace  to  dust  catchers  and  gas  washei*s  located  at  the  lx)ttom  ; 
from  here  the  cleaned  gases  are  either  taken  to  the  stoves  to  heat 
them  or  to  the  boiler  plant  to  raise  steam.  The  air  necessary  to 
smelt  the  ore,  etc.,  in  the  furnace,  is  produced  by  two  powerful 
blowing  engines,  each  weighing  about  90  tons.  These  engines 
have  steam  cylinders  of  3G  inches  diameter,  air  cylindei's  of  84 
inches  diameter,  and  4  foot  stroke.  The  cold  aii'  leaves  the  blow- 
ing (air)  cylinders  of  the  engines  under  considerable  pressure. 
It  passes  through  an  iron  pipe  30  inches  diameter  (cold  blast 
pipe),  to  the  previouslj'  mentioned  stoves,  while  two  stoves  are 
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Winy  l,e.ite.l  l.y  the  w.uste  ^'««,  tho  thiixl  sU.ve  receiven  the  c.1.1 
ail-  Iron,  the  engines,  this  air  l.c^iomeH  very  hot  whilo  i«u«,i„,f 
throuffh  the  re,l  hut  l.rick  work  of  the  stove,  ami  is  Uken  hy 
iiRuns  of  a  tire-l,rick-line,l  (hot  \,\,^t)  ,.i,K.  U,  tlie  tuyeit^  „f  the 
tun.=ice,  thus  rechlciiiK  the  fuel  coii.suii.|.tion  very  ...uUriully  «« 
c.,ii.,,are,i  with  the  ol.l  style  furnaces,  wheix-  the  air  fro.u  tho 
eii^'ilie  is  used  coM. 

The  bl.,wini,'  •-•■•piles  are  locite.l  in  a  brick  Imil.lii.j.  of  very 
strong  desip,.  The  Imil.ling  is  35  fwt  wi.le  by  00  feet  Ion,' 
and  35  feet  hij;h  below  the  roof  timss.  This  building  conUins 
also  two  ix.werful  l^.iler  feed  pun.j.s,  two  feed  water  heaten.  and 
various  steam,  pressure  and  air  miui'es. 

The  8teaiu  rtM,uiiv.l  is  genenitcMl  at  tlu-  Uiiler  plant  com- 
prising four  douhle  hutWrics  of  tul.ulur  UAW-rs,  dcsigncl  to  c^irry 
H  pressure  of  100  pounds  per  squuru  inch.  EiicU  of  the  eight 
hoilers  is  6  feet  in  diameter.  20  feet  long,  mid  contiiins  52  tuln^ 
each  U  inches  in  diameter.  The  l^oilfi^s  are  heateil  hy  the  wa.sto' 
ga-ses,  the  .haft  is  pnxluced  hy  an  all-iron  chimney.  7  feet  (J 
incJ.es  in  diameter  by  125  feet  in  height.  The  chimiiey  is  lined 
with  tire-hricks  4  inches  in  thickness. 

The  l,oilei-s  are  lociited  in  a  wiKxlen  l)oiIer  hou.se,  with  a  tile 
covered  roof ;  this  house  is  42  fjet  wide  hy  94  feet  long.  The 
water  re.piired  is  pumpetl  hy  two  jniwerful  duplex  pumiKs,  fnmi 
the  Kjust  river,  direct  into  an  iron  .sUnd-pi|>e  (water  tower)  10 
feet  in  <liameter.  <S0  feet  high;  all  water  u.seil  at  various  p<,i„ta 
of  the  plant  comes  fr<jm  this  sUmd  pipe  under  a  pressure  of  alxiut 
40  pounds. 

The  company  also  has  a  fully  erpiippe.!  chemical  laU^ratory. 
where  all  ores,  etc.,  are  carefully  analy.sed  as  far  as  nece.^is^iry. 
Besides  the  aforementioned  appliances,  there  are  numerous  other 
machines,  etc.,  amongst  these  two  complete  ore  washern,  two 
locomotives,  cinder  au-s,  railroiid  cars,  eta 

A  large  numher  of  steam  radiators,  etc,  are  provided  where- 
ever  there  is  danger  of  freezing  in  winter. 
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Cutil  WaMhliK)  Pbmt — Thin  plant  wai!  put  in  Huccchnful 
opj-nition  ill  May,  1892,  iiiid  lia>i  been  in  CMJiiHtiint  of>eniti<m  ever 
.sincM'.  TIm!  plant  wjts  huilt  with  the  idea  of  wahhin/,'  the  fine 
coul  tVoiii  various  nn'uL'H,  the  waflhed  coal  to  l>e  uhwI  for  Cike 
purposes.  In  coiniection  with  the  coal  washing  plant,  there  is  a 
retort  coke  oven  plant  of  /34  ret^jrt  C(ike  ovenn,  Imvin^  a  <laily 
capacity  of  ahout  1 75  Ujus  of  coke.  The  a>ke  in  pushed  out  with 
a  special  niachiiic,  a  C(ike  pusher.  The  drawing  (nee  plat^-)shoWH 
thr  ^reneral  arran<^'enient  of  the  washing  plant,  C  127. 

The  co.il  tVoiii  the  various  niin^'S  arrives  on  the  railrojul 
tracks  Al  .ukI  A2,  and  is  dumped  intf>  the  pits  Bl  and  B2 
(a  (lilfenMit  kind  in  each  pit).  PYom  these  pits  the  coal  is  taken 
l»y  iiR-ans  of  hucket  elevators  Cl  and  C3,  U)  the  shaking  screen 
I).  This  shaking,'  screen  has  double  eccentric  motion,  imiUiting 
hand  screening  as  much  as  possible  ;  the  mesh  of  the  screen  is  } 
of  an  inch. 

Tlie  material  too  large  to  pa.ss  through  the  perforations  drops 
into  the  crusher  rolls  El  and  E2,  and  is  again  taken  after  the 
crushing,  to  the  shaking  screen  D,  by  means  of  the  bucket 
elevator  F. 

The  coal  passing  through  the  shaking  screen  D  is  taken  by 
means  of  the  bucket  elevator  G  to  the  separating  screen  drum  H, 
which  separates  it  into  three  sizes :  0  to  J  in.,  J  in.  to  J  in.  \  in. 
to  y  in. 

The  different  sizes  are  carried  by  means  of  chutes  to  the 
various  jigs  J  to  J8.  These  are  all  two-compartment  feldspar 
jigs,  arranged  with  variable  stroke.  Each  screen  compartment  is 
28  inches  wide  and  49  inches  long,  so  that  the  coal  must  travel  a 
distance  of  over  eight  feet  while  being  washed. 

The  washed  coal  flows  in  gutters  to  the  large  elevator  boot 
K2,  and  is  elevated  from  there  to  the  top  of  the  storage  tower  by 
means  of  the  perforated  bucket  elevator  12,  which  discharges  the 
coal  on  the  distributing  conveyor  M,  which  distributes  it  into  the 
various  compartments  X  of  the  large  storage  tower. 

The  two  jigs  shown  in  dotted  lines,  the  elevator  boot  K,  and 
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tho  elevator  I,  are  arranged  to  be  put  iji  if  the  plant  rc<|uirea 
enlargement. 

The  Hlate  from  jigs  J  t.)  J8  is  di.scharged  into  elevator  lxx>t 
Q.  and  is  taken  from  there  l,y  means  of  a  perforated  hucket 
elevator  R,  and  dumped  into  railroad  cars  ready  to  be  Uken  to  a 
convenient  dumping  place. 

T  is  the  centrifugiil  pumj)  which  distrilmtes  the  re.|uired 
water.  The  water  after  being  used  always  returns  to  the  centri- 
fugal  pump  and  is  used  over  and  over  again.  There  is  no  loss  of 
water  except  that  absorlK^d  by  the  coal,  and  enough  fresh  water 
must  l)e  acMed  to  make  up  for  this  loss. 

N  is  the  steam  engine  of  100  h.p.  to  drive  the  entire  plant. 

The  elevators  are  all  of  special  construction  and  have  very 
large  buckets,  and  automatic  feed,  etc.  and  are  run  at  a  very  low 
speed. 

As  will  be  remlily  seen  the  entire  plant  works  automaticiilly 
and  conse(|uently  re(juirea  only  three  men  to  run  it 

The  coal  washed  cont^iins  from  17%  to  85%  of  ash  Ixjsides  in 
the  neighl)orhood  of  2i  to  8%  of  sulphur;  the  washed  coal  con- 
t^un«  in  the  average  10%  of  ash  or  1%  more  than  the  fixe<l  ash 
(9%)  of  the  coal.  This  is  a  remarkably  gooil  showing  and  is 
seldcmi  eijualled  at  any  washery  in  existence.  The  fixeiJ  anh  can- 
not be  reduced  by  any  metlnxl.  Coming  within  2%  of  the  tixial 
ash  is  considered  excellent  work. 

The  sulphur  is  re.luced  by  washing  from  2i  to  3%  down  to 
1-35%,  the  sulphur  still  left  is  orgjinic  sulphur  and  in  com!>ination 
with  alumina  or  lime. 

Jigs  J  to  Jo,  was  in  the  original  plant;  JO  U)  Js  were  lulded 
when  the  additional  retort  coke  ovens  were  built  The  total 
capacity  of  the  plant  is  now  800  tons  of  coal  in  ten  houni. 

Coking  Plant— In  addition  to  the  coal  washing  plant,  draw- 
ing C  127,  already  descrilnid,  there  is  a  Uittery  of  fifty-four  retort 
coke  ovens,  Bernard's  system  (improved  Coppee). 

Drawing  C  149.  shows  the  complete  coking  plant  The  plan 
shows  tirst :    A  side  elevation  of  the  ovens  with  section  G  U ; 
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H«;coii«l,  a  top  vi«jvv'  ami  hcctitiriH  A  B,  C  J>,  K  V,  and  K  L;  tliinJ, 
a  crc)H.s  Kcction,  M  N,  thniU^li  the  coiitru  of  the  ret(jrt,  and  finally 
a  crosH  Hcction,  O  1*,  through  the  centre  of  partition  wall  Ijetween 
every  two  ovudh. 

1  marks  the  ori^'inal  hattery  of  30  ovena,  built  two  years 
a^'o  ;  2,  the  eighteen  additional  ovens  built  in  Februrary  last: 
3  and  1  urc  the  chininey.s  for  each  battery  in  ca«e  the  surpluH 
gjises  are  n(jt  used  for  nteain  raising ;  5  shows  the  place  where 
tiie  coke  pushing  machine  travels  parallel  to  the  ovens;  6  is  the 
coke  discharge  side  ;  7.7  are  the  tracks  for  docjr  lifting  wind- 
lasses ;  8, 8,  8  are  the  traks  for  the  coal  charging  buggies  (lorries) . 
10,  coke  pushing  machine  (ram);  11,  hydrants  to  supply  the 
cooling  water  ;  12,  gas  flue  ;  14,  14,  14,  14,  ccxjling  flues  ;  15,  15, 
15,  coal  charging  holes ;  16,  10,  air  inlet  valves,  for  the  air 
necessary  for  the  combustion. 

General — There  are  54  retort  ovens  in  all,  each  retort  (oven) 
has  the  following  inside  dimensions :  Length,  33  feet ;  height,  6 
feet  G  inches  (under  roof) ;  medium  width,  23|  inches.  Each 
oven  (retort)  is  charged  with  about  7  tons  of  washed  coal  (all  be- 
low I  in.  mesh)  every  40  or  48  hours ;  the  54  ovens  produce 
every  24  hours  between  115  and  120  tons  of  first-class  large  coke, 
which  is  all  used  in  the  blast  furnace  of  the  company.  The  coal 
used  yields  73  or  74/^  of  large  coke  right  along,  the  same  coal 
only  yields  60  per  cent.  max.  in  the  bee-hive  oven.  Elach  oven 
can  supply  130  to  150  square  feet  of  boiler  surface  for  steam 
raising:  if  desired. 

The  ovens  are  built  of  the  best  quality  of  fire  bricks  obtain- 
able, the  composition  of  the  fire  bricks  varies  in  the  different 
parts  of  the  oven  and  is  specially  made  to  meet  the  various  con- 
ditions of  heat,  reducing  cost  of  repairs  to  a  minimum,  away  be- 
low those  arising  at  bee-hive  ovens. 

Mode  of  Operation — Each  two  ovens  work  together  and  for 
this  reason  the  ovens  are  charged  alternately;  one  day  the 
ovens  1,  3,  5,  7,  9,  etc.,  uneven  numbers  are  pushed,  the  next  day 
the  even  numbers,  2,  4,  etc.,  are  discharged ;  this  arrangement 
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makes  it  poHsihle  to  work  a  hot  am]  c.)l.l  oven  to^a*t!»er.  utilizing 
the  surplus  heat  of  the  hot  oven  to  heat  the  cold  (freshly  char^'«sl) 
oven.  After  the  process  of  cokin^r  [^  fi„isl,ed  the  .l(H>rH  at  U.th 
ends  (,f  the  respective  ovens  (retort)  are  lifttnl  !,y  ,„eans  of  the 
the  winilhusses  afore-njentioned,  the  coke  pushing'  machine  now 
I.ushes  the  whole  cake  of  coke  out  of  the  retort,  landing  it  clear 
of  the  ovens  on  the  discharge  side  (6),  where  it  is  waUT-coolcil. 

As  soon  as  the  coke  is  pushed  out  l.y  the  mm  of  the  coke 
pushing  machine,  the  oven  dooi-s  are  re^losed  and  sealed  air 
tight  with  ordinary  clay  ;  the  coal  to  Ix;  charged  is  now  .lunii»e<i 
into  the  oven  through  the  charging  holen  1:.  15.  15.  and  levelled 
in  the  usual  way. 

The  in.iin  udvantiiges  of  these  retort  ovenn.  without  saving 
of  Uiv  and  ammonia,  over  the  bee-hive  oven  are  lus  follows:— 
1st.  A  larger  yield,  12  to  15  per  cent  at  lea«t 

2n<l.  Considerate    lower  co«t  of  coke-uiaking  (Inl-.r— ex- 
penses). 

:}rd.  All  coke  pnnluced  is  large  and  strong,  there  is  le,ss  than 
3  per  cent,  of  tine  coke — braize. 

4th.   Large  pHnluction  per  oven. 

5th.  Fewer  repairs,  etc 

6th.  One  importimt  a^lvantiige  of  the  reU>rt  oven  is  that 
owing  to  the  high  temperature  curried  and  to  the  high  and 
narrow  column  of  coal  ((J  h-vi),  inferior  coking  coaU  can  be 
succes.sfully  coked,  also  a  mixture  of  coking  and  non-coking 
coal. 

The  ovens  of  the  New  C;iasg,)w  Iron  Qwl  and  Railway  C«>ni. 
pany  are  the  first  retort  coke  ovens  working  .successfully  on  this 
side  of  the  water. 

On  tlie  continent  of  Kur«»|K'  the  retort  oven  has  entirely 
replaced  the  l>eehive  oven,  and  Kngland  is  at  present  building  large 
numl)ers  of  retort  ovens  to  replace  I>ee-hive8 :  in  America  also 
competition  will  no  doubt  force  the  coke  prmiucers  .s<M»n  to  mlopt 
the  retort  oven,  either  with  or  without  saving  of  the  by-prmlucta. 
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(From  Nolct  furnUhcd  \>y  Mr.  R.  R.  CNAMMIi,  M,E.,  Suj^rit.ietxlcnt  of  lU  CooifJitriy.) 

Ore  DcpoHitH  and  Orc-WaHldiuj  Plant — An  iw  well  known, 
the  ore  cxicurH  iit  the  junction  of  the  CarUjnifcroUH  and  Silurian 
fonmitions,  in  iMxliewof  lar^e  size,  which  are  oj>ene<l  at  diH'erent 
points  in  tin-  K.ist  River,  extending  over  a  dihUince  of  five  miles. 
The  ore  is  won  \)y  shafts  or  inclines,  Jicconling  a«  the  pitch  of 
the  ore  is  more  or  less  inclined.  During  the  pa«t  year  the 
ore  used  has  come  principally  from  the  McDonald  and  Grant 
mines.  Tramways,  extend  from  the  mines  to  the  wa«her.  The 
principal  im})urity  in  this  ore  is  clay,  which  is  easily  and  cheaply 
separated  by  washing.  The  washer  used  is  a  section  of  a  conical 
revolving  drum  with  inclined  blades  or  fins  on  the  inside,  which 
work  the  ore  from  the  large  to  the  small  end,  while  tlie  water 
(from  a  Cameron  pump)  enters  at  the  small  end  of  the  drum, 
washing  the  clay  from  the  ore  which  it  meets  in  its  descent,  and 
discharging  it  in  spouts,  which  lead  to  the  settling  pond.  The 
ore  is  discharged  from  the  small  end  of  the  drum  inUj  a  bin,  and 
from  thence  into  the  cars. 

Tlie  Cameron  mine  is  situated  about  half  a  mile  north  from 
the  washer,  and  has  not  been  worked  so  far,  being  kept  as  a 
reserve. 

There  has  also  been  used  in  the  furnace  during  the  last  few 
montlis  a  red  hematite,  which  occurs  in  the  Ltjwer  Silurian  form- 
ation as  bedded  deposits.  This  is  the  same  class  of  ore  as  is 
mined  at  Tor  brook,  Annapolis  Co.  It  occurs  in  large  beds  in 
Pictou  Co.  and  also  at  Arisaig,  in  Antigonish  Co. 

All  the  ore  obtained  so  far  has  been  from  open  cuts,  no  sys- 
tematic mining  having  been  commenced  on  this  red  ore.  The 
amount  of  ore  mined  is  about  4,000  tons  per  month,  including 
both  brown  and  red  hematites. 
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THE    DUTY    ON    MININ(i    MACHINERY. 

Tlic  following  is  tlie  sUitoiuent  of  the  various  cliisses  and 
kinils  of  iniiun«^  iniicliinery  iimuufjictured  in  Caniula  as  prepared 
ori^^inally  by  the  Gencnil  Mii»in«^  Association  of  the  Province  of 
Queljec  in  accordance  with  the  recjUcst  of  the  Hon.  the  Comp- 
troller of  Customs,  reviseil  ami  approved  hy  Connnittee  and 
adopted  by  the  Society  at  its  Uieetin^'  held  at  New  Cjla*i^jw  on 
2Dth  June  ;  copies  to  be  forwarded  to  the  General  Minin^r  Associa- 
tion of  the  Province  of  Queliec  ant  I  the  Hon.  N.  C.  Clarke 
Wallace,  Comptroller  of  Cust*)ms,  at  Ottawa: — 

Air  Compressors. 

KIND. 

InijcrsoU- Sergeant Ingcrsoll  Kuck  Drill  Co.,  Montreal. 

Kami Canadian  Kand  Drill  Co.,  Sberbrooke. 

Mine  Pumps. 

Northey  Single Northcy  Manufacturing  Co. ,  Toronto. 

Norlhcy  Duplex  Sinking  Pumjis do  do  do 

Smith  Patent Smith  k  Co.,  Toronto. 

Tolson  Cornish  Pumiw Poison  Iron  Co.,  Toronto. 

Corni^  Pumps — various Different  m.ikcrs. 

Prospecting^  Drills.. 
The  "  Diamond  "  Prospecting  Drill   Jcnckcs  Machine  Ca,  Sberbrooke. 

Rock  Drills  -Steam  and  Air. 

Rand Canatiian  Rand  Drill  Cn,  >!       : 

I ngersoll -.Sergeant Ingersoll  Rock  Drill  Co.,  .\lv,;.iitii. 

Rock  and  Ore  Breakers. 

Blakc-Marsden Jcnckc>  Mac!. me  Co.,  >i.  r    r     kc. 

Gates Watcrous  Lngine  Co.,  Liai.if^d. 

Blake George  Brush,  MonlrcaL 

Not  known  by  any  special  name ....  Burrcll  Foundry  and  Machine  Ca,  YanpoMth, 

and  others. 
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Channeller«i,  Quarry  Bart,  Gftddert,  Etc 

In(;crM)ll  Bar  Oiannclcr»  .  In^crtoll  Krjck  Drill  Co.,  Montreal. 

In^cTHdll  (inddcm  ........  lo  do  do 

Kand  ClinnnclcrM Canadian  Rand  Drill  Co.,  Sbcrl^rookc. 

Hcatly  riiannclcrs  and  T^arry  Han  .Bcatty  &  Sons,  Wclland. 

Own  Make Beckett  Kn^jine  Co.,  Ilartiillon. 

Coal  Cutting  Machines. 

.Serjeant  Percussion  Conl  Cutters  .  . .  Ingcr&fjll  Kock  Drill  Co.,  Montreal. 
Harrison  Patent  Coal  Drill  Canadian  Kand  Drill  Co.,  Shcrbrooke. 

Coal  and  Mineral  Conveyors  and  Elevating  Machinery. 

Link  licit     Truro  Foundry  and  Miu:hine  Co.,  Truro. 

Not  known  liy  any  special  name VVaterous  Engine  Oj.,  Hrantford. 

Water  Wheels  for  Gold,  Slate,  Phosphate  and  other  Mineral 

Producing  Mills. 

New  American Kennedy  cV  .Sons,  Owen  .Sound. 

Little  Giant Paxton  Tate  &  Co.,  Port  Perry. 

Girard Canadian  Kand  Drill  Co.,  Shcrbrooke. 

Vulcan Paxton  Tate  &  Co. ,  Port  Perry. 

Gold  and  Silver  Stamp  Mills. 

Nissen    Windsor  Foundry  and  Machine  Co.,  Windsor. 

Truro  Foundry  and  Machine  Co.,  Truro. 

Yarmouth  Foundry  and  Machine  Co.,  Yarmouth. 
Not  known  by  any  special  L  Maiheson  &c  Co.,  New  Glasgow, 

name.  W^oodhouse  Bros.,  Port  Arthur. 

G.  &  J.  Brown  Manufacturing  Co.,  Belleville. 

Jenckes  Machine  Co.,  Shcrbrooke. 

Hoisting,  Winding  and  Hauling  Engines. 

Ingersoll  Rock  Drill  Co.,  Montreal. 
Jenckes  Machine  Co.,  Shcrbrooke, 
Carriere,  Laine  &  Co.,  Levis. 
Doty  Engine  Co.,  Toronto. 
Poison  Iron  Co.,  Toronto. 
Not  known  by  any  special  A.  K.  Williams,  Toronto. 

name.  M.  Beatty  &  Sons,  Welland. 

G.  «Sc  J.  Brown  Manufacturing  Co.,  Belleville- 
George  Brush,  Montreal. 
A.  Fleck,  Jr. ,  Ottawa. 
Miller  Bros.  «S:  Tom,  Montreal. 
Killey  Beckett  Engine  Co.,  Hamilton. 
Shcrbrooke  Iron  Co.,  Shcrbrooke. 
Macdougall  &  Sons,  Montreal. 
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Hoisting:,  Winding  and  Hauling  Engines  -CcMtinutJ. 

HowcII&  Co..  Halifax. 
BurrdI,  Johnson  Machine  Co.,  Yarmouth. 
Not  known  liy  anp  s|Kcial  WootUidc  Bros.,  l';jrt  Arthur. 

"*'"*■•  Truro  Foundry  and  .Machine  Co.,  Truro. 

I.  .Malheson  &  Co.,  New  Glo^ow. 
Kol»h  Knjjinccring  Co.,  Amherst. 
Watcrous  Kngine  Co.,  Branlford,  and  other*. 
Smelting  Furnaces  and  Equipment 
llcrrcschdff  Water   Jacket    Smcllinj; 

lurnacc  for  Cop|K-r  Ores Jcnckcs  .Machine  Co.,  Sherbrwke. 

Kustis  Water  Jacket  Furnace  for  Cop. 

jK-r  and  other  ores Jenckes  .Machine  Co.,  .Sherbrooke. 

Electric  Motors,  Pumps.  Drills,  Hoists  and  Electric  Mining  Machlnefy. 

Ellison  and  other  jxitcnts Kdison  General  Klcctric  Co.,  Toronta 

Wire  Rope  Transmission  and  Tramway. 
Rigid  Cable  Tramway  and   Hoisting 

K^ar George  Low,  Ottawa. 

Lang's  Patent Dominion  Wire  Hoik-  Co.,  .Monlrc.il. 

Not  known  by  any  s^K-cial  B.  Greening  Co.,  Hamilton. 

"*'"*■'•  Truro  Foundry  and  Machine  Ca,  Truro. 

Ore  Buckets. 

George  Low,  Ottawa. 
Not  known  by  any  si>ecial  Jcnckcs  M.ichine  Co..  Sherlwooke. 

"'^'"*-'-  Truro  Foundry  and  Machine  Co.,  Truro,  and 

others. 


(Si^nied)     T.   K.  GUE,  (Si^nied)     Ji.Ji.v   K.   H.vui).max, 

Chairman  of  Com.  yiaPresUcnt, 

CkairmoM  of  MuttMg, 

(Signed)     B.  T.  A.  Bell, 

Stcretary^ 
GefuraJ  MiniMg  Ass'h  P.  Qmr. 
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PART  111. 


The  SepUMiil.rr  (|imrUTly  iiuM'tiii^r  of  the  S(»cirty  «>|hmkm1  ,it 
Halifax,  nn  Thursday,  'J.Sth  instant.     Aniun;^  those  present  wi-n-: 
Messrs.  II    S    |N.,Io.  M.A..  FXIS.,  SU^Ilarton ;    John   H  Hanln.an, 
S.R,  M.K.,  Oldham     .1    II.  Austin.  Halifax  ;  H.  H.  Hn.wn, Sydney 
Mines.  C.R  ;  Charles  Ferpe,  MR.  Westville  ;  F.  II.  .M,tson,  F.C.S., 
Trun.;   \V.    K.   Thomas,   Mnnt^iirue:   A.   A.    Haywanl.  NViiverley ; 
B.  C.  Wilson,   Waiverley  ;    J)r.  E.  Gilpin.  Jr.,  Insjx^tor  of   Mines' 
Halifax;   Howard  Clarki,  Halifax  ;  Geor^re  VV.  Stuart.  Tnii-o;  A. 
Drysdale,   Halifax;    CJeotlVry   Morrow,   Halifax;    H.    M.    Wyldr. 
;^ecretar^,   Halifax.      Missrs.  S.    P.   Franehot.    Huekin»rha,n.  and 
I>.  T.  A.  IVll,  Ottawa,  i.tlieei-s  of  the  General   Mining'  Association 
of  the   Provinee  of  Quel )ec,  were  al.so  present  jis  dele|r,aes  f nan 
that  or^aniziition. 

Mr.  H.  S.  Poole,  President,  in  the  chair. 

The  minutes  of  previous  meeting  having  been  conHnneil. 
Jind  .Mr.  A.  Dick,  Jo«ririns  .Mines,  ha vin«r  In^en  elected  a  mem Ut. 
the  meeting  adjourned  until  the  afternoon. 


TIIK  IXTKODITCTIOX  OF  NEW  MININV;   LK(;iSLATION 

^INTKKVIKW  wrm  |'i;i:mii:i;  fikldinc;. 

A  (Icpututioii  consisting  of  the  Prctsiflent  iiiul  ei^ht  inenilxir«, 
wjiit('«|  upon  tilt'  Hon.  \V.  S.  FieMin^,  Premier  of  the  Province,  tit 
his  office  in  tfie  (jovernnient  I>uil«fin^,  at  12  o'cf'>ck. 

Mi{.  P()()LI^]  st;ite(f  tliat  tlie  ohject  of  tliis  visit  by  the  mem- 
bers of  tlie  Nfinin;^  Society,  was  in  respect  U)  mining  le^slati(m 
— fe^islation  whicli  is  intro<luce<l  as  a  casual  matter  int^)  the 
House.  He  asked  tliat  an  opportunity  be  given  so  that  all  sides 
of  the  question  might  l)e  presented  t^j  the  Government.  A  goo^l 
deal  of  mining  legishition  had  been  intrcxluced  int^j  the  House, 
witliout  the  opportunity  being  given  to  those  who  are  engaged 
in  mining,  of  discussing  it.  He  would  submit  that  it  should  be 
ail  unwritten  law  that  all  legislation  respecting  mining  .should 
pass  tlirough  the  Mines  Department. 

Mr.  fielding  replied  that  the  Government  cannot  put 
any  restriction  upon  any  member  of  the  House  introducing  legis- 
lation respecting  mining.  In  matters  of  importance  respecting 
mining  legislation  the  endorsement  of  the  Department  of  Mines 
should  be  obtained.  If  it  were  proposed  that  the  Government 
should  interfere  with  the  liberty  of  action  of  any  member  to 
bring  forward  legislation,  that  he  could  not  assent  to. 

Mr.  POOLE — There  can  be  an  unwritten  practice — a  private 

member  may  have  a  perfect  right  to  bring  in  any  amendment  he 

pleases,  but  the  Government  could  say  :  "  You  cannot  expect  the 

Government  to  consider  this  carefully  or  endorse  it,  unless  it  has 

had  an  opportunity^  of  having  it  discussed  by  those  it  is  going  to 

affect." 

Mr.  fielding — That  implies  that  no  legislation  is  to  be 

introduced  without  being  considered  and  endorsed  by  the  Govern- 
ment. 

Mr.   POOLE — In    the    matter   of   education   does   not    the 

Government  control  all  amendments  touching  education  ? 
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Mil  FIKLDlXd — Our  system  luus  sc'ttle<l  <lown  now — to  a 
;^'«*iR'nil  extent,  any  ainen<linent  <>f  iuiiHirt^ince  to  the  eilucjition 
law  is  hrou^lit  forwjinl  hy  the  (Jovernnient,  hut  all  uineiuhnentH 
<1<)  not  enianut^*  from  tlie  (Jovernnient,  hut  from  private  niemlien* 
jLs  w«'Il.  If  ymi  mean  tliat  you  wouM  like  Uy  ur^e,  not  as  a  prac- 
ticM',  Itut  as  ji  ri';ison,  that  all  minin;^  lej^ishition  shouM  be  con- 
si<lere(l  ami  not  (him*  luLstily,  I  fancy  that  merely  |MUssinj^  thnui^'h 
tht'  Department  wouhl  not  satisfy  you — the  Department  is  not 
infallilile.      I  ;issinne  y<)U  wouM  like  to  know  what  was  fj'ung  on. 

an«l  that  you  shouM  have  an  oj)portunity  to  pres'.'nt  your  views 

• 

Mh.  POOLK— It  wouM  \vi\d  to  that. 

Mu.  IIAKDMAN — Le<^islation  which  nmy  appt-.u  «mi  ilu- 
surface  as  all  ri^ht,  and,  tlierefoiv,  not  s|H.*cially  attnict  the  at- 
tr'ntion  of  the  Commissioner  of  Mines,  mi^ht  have  an  effect  very 
apparent  to  a  pei-son  in  the  profession.  If  we  luul  an  opjxir- 
tunity  of  knowin((  in  ilu«'  season,  what  legislation  is  pro|K>se<l, 
we  mi«^ht  have  a  voice  in  the  matter.  I  will  simply  mention  one 
case  which  occurred  last  winter,  the  chan^infj  of  the  courses  from 
the  true  meridian  to  that  of  tli»'  TnaL''n»'tic  meridian. 

Mk.  FIKLDING  —  It  that  was  a  inistak**,  il  wjis  done  with- 
out the  consideration  of  the  Department.  The  Department  may 
not  liave  had  it  umler  full  considenition.  It  may  have  I>een  in 
consecjuence  of  Ikmu*^  intnxluce*!  late  in  the  Session.  Vou  wi.sh 
to  have  an  op|x>rtunity  to  presmt  your  views  fnmi  the  stand- 
point of  practical  miners — that  I  take  it  is  tln'  main  point  you 
urge. 

.Mu.  IIAUDMAX — Yes;  hut  especially  refer  to  the  amend- 
ments hrou^^lit  forward  hy  private'  memU'rH.  We  desire  a  chance 
to  know  what  le<,nslation  is  intrcKiuced,  and  a  chance  U*  pn-^t-nt 
our  ohjiX'tions  if  we  have  any. 

Mu.  FIKLDING — The  general  principle  you  lay  down, 
therefore,  is  that  mining  legislation  slutuld  not  only  receive  tlie 
attention  of  the  Department  of  Mines,  hut  that  the  miners  of  the 
country  shouUl  have  a  chance  of  a  hearing  ?    All  that  I  iif^ree  ta 
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Ml(.  rO()lJ^  I  here  an-  111.111^  ••msIni;;  iiicviiihiMtc-ncics,  c.^.  : 
Why  slioiiM  a  Ixiy  in  a  coal  iiiiiie  have  Kliortor  Uoun  than  a  lioy 
ill  Mil  iron  iiiiiK;  ^  New  Zcalainl  apparently  Ux>k  the  Hn^lihh  Act 
an- 1  cnpic"!  whole  sections  from  it,  making  reHtrictionH  of  the 
hours  concerning  hoys,  an«l  woiuul  up  hy  siiying  "  No  }>oy  shall 
he  employed  in  an}'  capacity." 

Mi:  IMMLhlNG — Thin  may  not  have  l>een  the  intention  of 
tiie  Act.  \  i>u  must  not  imagine  that  if  you  have  the  sui>er- 
vision  of  the  Mines  Department  ami  a  chance  to  discuss  the  Act 
that  this  will  prevent  any  errors  creeping  int*>  le^slati<in  atf'ectin^ 
mines.  The  hest  of  <lraftsnien  may  l>e  employed  in  framing  an 
Act  and  yet  milli(jns  of  dollars  may  Vje  spent  in  finding  out  what 
certain  sections  of  an  Act  means.  For  instance,  take  the  Liquor 
License  Act  of  Caiuida. 

Mr.  HARDMAN — A  judgment  was  given  in  Queljec  not 
more  than  twelve  months  ago  t(j  the  effect  that  all  persons  are 
obliged,  under  an  Act,  to  have  a  powder  magazine  with  walls  of 
masonry  and  a  roof  of  iron. 

Admitting  the  fact  that  no  body  of  men  can  make  perfect 
laws,  still  would  it  not  be  better  to  have  a  chance  to  discuss 
measures  which  are  brought  forward. 

Mr.  fielding — Quite  so.  If  you  gentlemen  agree 
among  yourselves  and  furnish  us  with  a  memorandum  of 
the  amendments  you  propose  w^e  will  endeavor  to  enter- 
tain them.  I  fancy  some  will  be  subject  to  contention, 
yet  some  palpable  errors  may  be  removed.  If  some  of 
your  members  were  to  make  a  list  of  the  amendments  you 
propose,  not  the  amendments  themselves,  but  the  substance  of 
them,  we  may  have  an  opportunity  of  eliminating  errors  in  the 
Act — do  not  wait  until  Parliament  meets  for  some  suggestion — 
and  do  not  take  it  for  granted  that  everything  you  ask  for  w^ll 
be  given.  We  do  not  want  to  impose  upon  you  the  duty  of 
revisino^  our  mining  laws  :  that  is  our  business.  If  you  furnish 
us  with  a  memorandum  of  wliat  your  Society  considers  defects  in 


I 


THE    INTKUDLLTION   l)V   NEW    MININ'c;    LEGISLATION. 


91 


our  l.iw.  .111.1  a  stuteinent  of  w  luit  aiijcii.lii»ent>  kIiouM  Ik'  iim.lo 
it  wouM  hu  in  Older.  Tlir  (Jovrini...  i,t  wouM  tlit-ii  ivfraiiit-  tlio 
Act 

Mit.  IIAKI>MAN~\Ve  simply  caint' as  ix?titiuiu'rs  to  ask  the 
attention  of  tin*  (Joverninent,  t**  ol.viatc  as  far  as  ix.sniiili.  all 
future  errors  whieli  nwiy  Ik'  made.  Tlie  e.xample.s  we  liave  citeil 
are  of  what  has  Ihtu  done  in  the  piLst  We  wi.sh  also  to  call 
attention  to  one  other  matter— formerly  it  wjus  the  custom,  un.ler 
an  old  Act,  to  keep  a  record  of  the  ditlereiit  mine  workinir*  in 
the  Mines  Oflice. 

Dk.  (illJMN  1  mi«^dit  simplify  matters  hy  stiin;,'  that  1 
think  you  are  luistakm  as  t<.  thr  authority  of  an  Act. 

.Mk  V(n)iA\.  11  it  wa.«>  not  in  acconlance  with  the  Act.  it 
was  in  accordance  with  the  practice  of  the  office. 

Mu.  FIKLDING— (JoM  mines  chietly  ? 
Mr.  liAlCiJMAN— All  meUl  miiM-s. 

Mk  POOLE — Now,  we  would  like  t*)  see  some  reconl  kept, 
and  a  memorandum  puhlislied  from  time  to  time  of  the  depth  of 
the  workin^,^;  also  of  the  extent  of  the  working*  in  this  and 
that  district,  etc.,  which  could  ]»e  amendetl  from  ywir  to  year  iis 
the  workinf^  protrpe.ssed. 

Di:.  (IlLPIX— WouM  you  extend  that  further  to  hyaiU*  the 
position  of  such  shafts  { 

Mk.  1H)()LP:— Yes, 

Mk.  HAKDM  an — I  have  nothing  more  to  say  in  su^estin^ 
anythin*,'  to  the  Government,  hut  I  will  In^^r  that  the  Minin;,' 
Society  should  have  the  fullest  op|)ortunity  of  a  puhlic  henrin;^' 
in  order  to  show  Parliament  whether  a  meiusure  was  advantA^'- 
eous  or  disadvanti^eous  in  the  jud^^ement  of  those  atfecte<l  hy 
such  legislation.  In  regard  to  the  plans  of  deep  working*,  I 
suhmit  that  such  plans  would  l>e  of  more  value  t<i  the  Pniviuco 
than  to  the  individual. 


U2     TiiANSAcrioNs  oi*  Tin;  MiNrs'n  soarrv  ok  nova  kccjtia. 

Mk.  I 'IKI.DINCJ  — Piut  I  hIiouM  tliink  it  wnuM  be  detsiniMo 
dm  iii^'  tlio  SoHsion  for  tlio  Sf>ciety  U)  fiave  one  of  it«  rncmU;rH 
prcHiMit  wutrliiiif^  against  wr(>n/^-<loin^. 

Mi:    IIAKDMAN      A  Iol,l»yi.st  ? 

Mil.  KlliIJ>l.\<J  I  .inticipati.Ml  your  HU^^oHtion.  I  am  not 
iiii|»()sin<^'  sucli  <lut)'  upon  you,  Init  I  wouM  HU^^est  that  a  iiieiii- 
ln'i-  of  tin-  Milling  SociL'ty  shouM  watcli  closely  the  daily  news- 
papLTs,  ami  the  moment  he  saw  that  any  mining  leg^islation 
was  introduced,  he  ccnild  get  a  copy.  It  W(juld  not  mean  a  lob- 
byist;  it  would  simj)ly  mean  an  observer. 

Mil.  11A11J)MAN — In  1885  such  matters  could  Ixi  brought 
before  the  Mines  Departnunit,  and  a  public  hearing  could  be 
obtained. 

Mk.  fielding — I  think  there  .should  not  \)t  much  difficulty 
in  watching  the  newspapers,  and  getting  copies  of  any  measures 
introduced  into  the  House,  for  your  own  protection  I  think  you 
would  tind  it  useful.  I  would  not  impose  this  on  you  as  an  obli- 
gation but  for  your  protection. 

Mr.  HARDMAX — In  spite  of  that  watchfulness,  somebody 
would  come  in  with  a  private  bill  which  would  have  the  effect 
we  complain  of.  I  tried  to  do  as  you  suggest  last  session,  but 
the  special  niatter  of  the  "  meridian  "  already  mentioned,  had 
already  reached  its  final  stage,  and  I  was  too  late. 

Mr.  FIELDING — This  bill  must  have  passed  through  some 
critical  stage. 

Dr.  GILPIN — Some  people  came  to  Mr.  Church  and  made 

representations 

Mr.  HARDMAN — (interrupting) — That  is  the  very  point 
we  are  driving  at.  "  Some  people,"  not  representing  the  industry 
made  "  representations  "  to  the  Commissioner,  and  he  acceded  to 
them  without  giving  us  a  hearing.  As  a  matter  of  fact,  this 
amendment  means  that  the  surveyors  you  have  in  the  Province 
are  too  lazy  to  get  the  true  meridian,  and  instead,  prefer  laying 
a  magnetic   course.     It   is  a   serious    matter,  for  we    have  had 
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vari(jus  instances  wliere  the  variation  of  com  passes  hais  caused 
direct  loss  and  liti^oition.  The  matter  of  clian^nn^'  to  the  true 
meridian  was  tlion)U«^dily  threshed  out  by  the  Society's  prede- 
cessor, the  Gold  Miners'  Association,  !ind  tin*  chan;^'e  to  true 
meridian  received  the  unanimous  endoi-sement  of  the  Ciohl 
MintTs  at  that  time. 

Mk.  FIKLDlNCi — 1  formed  tlie  impression  at  the  time  that 
it  was  a  mistake  and  it  sliould  Ik?  correcte<l.  From  what  you 
tell  me.  it  is  against  the  opinion  of  the  Minin^^  Society  ^ 

Mic  IIAKDMAN—The  matter  was  threshed  out  in  the  Ciold 
Miners'   Association,   and    was   recommended    by   that   Uxly   for  ' 

adoption.  [ 

Mk.  FlELDlNci— Areyou  all  of  the  same  opinion  <*    1  think  I 

it  is  a  matter  upon  which  experts  may  \m  divided. 

Mu.  I'OOLK — Stone  posts  Inul  been  establishe<l  in  the  coal 
tieMs  yeai-s  before,  and   the   lef(islature   had  confirmed   them  as  *! 

the  correct  corners,  so  that  we  have  had  no  (X!CiUsion  to  look  into  1 

tht»  matter.  .  ' 

Mk.  11  a  RDM  AN— 1  might  .say  further,  that  this  amendment 
did  not  effect  the  old  aretus,  it  was  only  to  apply  to  new  ^njund 
laid  out  8ubse(iuently  to  the  pa.ssing  of  the  Act  It  was  oidy  in 
regard  to  new  areas,  they  were  to  be  laid  out  by  the  true 
ineriflian.  I  simply  mention  it  as  an  e.xample  where  legislation 
was  passed  which  was  not  representativt-  of  the  opinion  of 
gentlemen  connecti'd   with   mining  work. 

Mk.  FIHIJ)lN(t — I  remendn^r  hearing  the  discussion  at  the 
time  the  Governor-in-C<nnicil  gave  a  hearing.  (To  Mr.  Hanlmau) 
— At  what  stage  of  the  bill  did  you  offer  your  objections  ? 

Mk.  HAKDMAX  -I  went  up  to  the  House  on  tlie  afternoon 
of  the  day  I  saw  the  amendment  in  the  newspa|)ers,  and  asked 
for  Mr.  Drysdale.  He  informeil  me  it  was  too  late  to  olyect.  that 
the  bill  was  pa.ssed. 

Mk.  roOLK — We  think  most  of  these  amendments  to  the 
mining  laws  would  be  better  if  more  time  was  given  to  their 
discussion. 


f)  I       TKAKSArTIONS  OV  TMK  MIN'I.VO  SOCIETV  OV  NOVA  HCxyilA. 

M  U.    I'll  J  J>l  .N(  i    -  SupjMWC  11  KCHHIOli    i^  .i|»J»r<  ^ichlll^  tllC  finl, 

tlir  (  MiiMiiissioncr  iimy  Iwive  Iii'm  iitt<;ntion  iJircctcMl  U>  Munothiti^ 
••rroiu'oUH,  tlw!)  Ih'  \souIiI  try  arnl  roine<ly  it.  At  tlie  eii«I  of 
jjist  session  \v<  lm«l  nuiiiy  tliin^H  to  <lo  which  Hhf)uM  hav«»  Ijeen 
(lone  rariirr  in  tlif  sessimi.  When  the  CoriimiKHioner  l>elievert  a 
luistukr  lijis  lu'cn  imulc  In*  ruMhes  in  to  make  an  aiiien<Iin<Mit. 
Kvcry  lilt  iiilirr  of  tlic  li<»use  hiw  hiH  uridouhto'l  ri^ht  i/)  hrin^ 
I'orwanl  any  ict^nslation  with  respect  to  mines,  hut  to  siiy  that  no 
le^^isiation  should  Ik-  intnMlnced  without  supervision  as  you  su^- 
ffiisi,  is  ;(«)in^^  too  tar.  An  n[)portunity  should  \tc  aHonK,'d  the 
Minin«^'  Society  an<l  gentlemen  interested  in  mining  to  present 
their  view?,  and  to  represent  what  is  most  desirable,  hut  the 
Government  cannot  make  it  a  positive  and  un}>ending  rule. 

The  deputation  having  thanked  the  premier  for  his  courteous 
hearing  then  retired. 


^  FT/:R.YOON  Sf.SS/ON. 

The  im'iiil)ers  lUiseiiiMtMl  at  two  o'clock,  the  Presi<lent  in  tlie 

ch.iii'. 

The  tirst  paper  for  cons'ulenitinn  wjus  : 

KFFHCT  OF  A   LICIITNIXC;  DISCHAIUJK  AT  THK 

SCOTT  WW 

By  CiiAULFis  Fkikjik,  M.  K.,  Wkstville,  N.  S. 

The  Scott  pit  shaft  is  22()  feet  deep  an*!  ilowii  to  the  second 
seam,  which  is  12  feet  thick,  some  8  feet  Iwin^  worked.  For 
some  months  past  the  only  work  done  on  this  seam  hius  ln-en  the 
drivint^  of  a  pair  of  slopes  to  the  deep  to  intersect  the  main  seam 
l>y  way  of  a  tunnel  already  driven.  These  slopes  are  2,000  feet 
down,  and  the  tlrivin^  of  them  was  procee<ie<l  with  until  al>uut 
tlie  v\\i\  of  July  last,  when,  in  conse(|Uence  of  the  colliery  supply 
of  watt'r  for  steam  purjKihes  showing  si«^ns  of  pving  out,  they 
were  stopped,  and  all  work  contine<l  to  the  main  slo|>e8,  the  Scott 
pit  l)ein((  laid  idle.  Previous  to  this  the  mine  had  l>eeu  ventilateil 
liy  a  Schiele  fan  hut  havin;^  no  steam  to  spare,  in  con.He(|Uence  of 
the  scarcity  of  water,  the  fan  wius  .sb»ppe<i  and  tlie  mine  receivetl 
its  su}>ply  of  air  by  natural  ventilation  <jidy.  The  swim  l»ein^  a 
very  ^'Jissy  one  this  nuMJe  of  ventilation  would  not  l>e  Hutficient 
to  keep  the  mine  clear,  hut  ivs  no  person  was  t*)  enter  the  mine 
until  the  normal  state  of  atiairs  wjis  a^ain  restonnl,  it  was  not 
anticipated  that  any  danger  from  an  explosion  of  ^jis  could 
possiMy  «>ccur.  The  air  of  the  mine  l»ein^  highly  char^t^l  with 
tire-damp,  the  necessiiry  means  of  it^nition  were  soon  to  Ik?  forth- 
coming. On  the  aftenuxm  of  the  8th  Au^st.  aU»ut  4.50,  there 
was  an  electric  .storm  paasini^'  over  the  vicinity  of  the  colliery, 
and  which  di.scharged  iUself.     The  general  otHcc  was  .struck  by 
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li^'litiiiii^'  ami  thu  front  part  of  tho  )»uiMiii^  dcinoliHhocl.     At  tin 
same  time  it  struck   tfjo  in>ri   j>ulli*ys  of  tfn;   lioa<l-fraiiie  at  tli« 
Scott  pit  an<l  traveled  down  tliu  Htcei  winding  rope  entering  th« 
mine,  an«l  instantly  igniting  the  gan  accumulatefi  therein  which 
cauHcil  a  severe  exphision,  the   force  of  which  denxjlished  th< 
hiiildings  on   the  Hurface  at  the  U|>ca«t,  ami  at  another  hIuiHow 
shaft  calle<l  the  "  Stair  pit."     The  writer,  who  wa«  sitting  writing 
hy   his  othce   window,  couM   not  distinguish  any   lapse  of  tim<. 
between  the  thunder  clap  and  the  explosion  of  the  mine,  so  sim- 
ultaneous were  they.      It  heing  the  (ipinion  after  the  explosion 
that  tire  existed  below,  it  was  <lecide<l  without  <lelay,  .seeing  tliat 
the  ventilating  shaft  and   fan  were  damaged,  al.so   the  c^iges  (if 
the  winding  shaft,  to  seal  up  the  mine,  and  this  w;is  done  with- 
out  mishap  within   about  an  hour  and  a  half.     The  mine   has 
since  remained  sealed  and  will  likely  l>e  reopened  alxjut  the  end 
of  October  when  the  busy  shipping  season  is  over.     The  write) 
will  then  be  m  a  better  position  to  state  the  actual  effects  of  tli« 
explosion  underground  and  proposes  to  supplement  this  paper  at 
a  later  date.     Though  having  read  of  lightning  have  entered  a 
mine  by  w^ay  of  steel  ropes,  etc.,  the  writer  is  not  aware  of  any 
explosion  having  been  directly  traced  to  that  cause  Ixjfore  th« 
one  now   referred  to.     This  accident,  and   which    was    happily 
unattended  by  loss  of  life,  clearly  demon.strates  that  no  min< 
where  gas  is  allowed  to  accumulate  to  an  explosive  point  can  be 
considered  safe  from  an  explosion  w^hen  it  is  connected  with  the 
surface  by  some  conductors  of  electricity  such  as   wire  ropes, 
water  pipes,  steel  rails,  etc.     It  also  serves  to  point  out  that  when 
bore  holes  are  put  down  from  the  surface  for  the  purpose  of  rope 
haulage    underground  these    holes  and   ropes  should    not    pass 
through  a  return  airway  or  where  gas  is  likely  at  any  time  to  \je 
mixed  with  the  air  in  high  percentages. 


I  DISCUSSION. 


Mk.  r(J()LK— That  li«,'litnin;r  can  .laiiia;,re  a  pit  ha.s  Ut-n 
spoken  of,  after  tho  more  conclusive  ca^e  couKl  Ijc  hail,  and  the 
electric  flui.j  tin.lin^'  its  way  into  the  recenses  of  a  mine  and 
causinc,'  an  explosion  of  intlamahle  ;ra«.  hiui  Ixjon  on  seveiiil  ocwls- 
ions  discussed,  hut  1  di»  not  rendier  havin^r  reail  of  any  c^uie  that 
so  conclusively  proved  that  li;,d.tnin^'  hiul  actually  tired  pises  in 
a  pit  than  the  present  one.  No  other  alternative  was  |H»Ksil,|c., 
no  one  wius  helow,  no  one  Wiis  ahout  the  mine  at  the  time,  and 
simulUmeously  with  the  explosion,  there  wits  a  violent  electric 
disehar^re  which  injured  the  «(aMe  of  a  huildin^r  .scmie  200  feet 
distant.  The  earth  tremor  from  the  explosion  was  felt  at  Stel- 
larton  and  cause^l  those  who  noticed  it  to  renuirk  that  they  never 
hefore  noticed  thun<ler  to  shake  the  ground  as  did  this  particular 
report. 

On  several  occasions  lirrhtning  has  been  seen  to  run  along 
the  iron  rails  underground,  and  in  some  cases  men  have  com- 
plained of  heing  partially  stunned.  Mr.  G.  I.  Hurn.s  in  Vol.  III., 
Part  4.  of  the  Trans.  Fed.  In.stit.  M.  R,  l.S!)2,  menti<»n8  several 
cases  where  lightning  was  seen  to  enter  coal  mines  in  New  Z«-al- 
aiid.  and  a  premature  hla.st  in  the  H.H»sac  tunnel  which  kille<l 
some  sixteen  men  was  imput«'d  to  lightning  enU-ring  the  tunnel 
hy  tin-  hattery  wires. 

The  «|uestion  came  up  hefore  tlie  Accidents  in  Mines  Com- 
mission in  I«80,  and  in  answi-r  to  an  cmpiiry  from  the  Secrebiry 
of  SUite,  Messrs.  Al>el  and  Clifton  wrote: 

"  The  electrical  excitement  con.seipient  ujM»n  tiie  heavy  sU>nn 
which  occurred  at  the  time  of  the  exphwion  as  Risea  would  have 
had  no  effect  '  in  making  gases  more  exphKsive,'  in  other  wonis, 
the  explosive  properties  of  mixtures  of  fire-damp  and  air  are  not 
influence*!  hy  violent  electrical  excitement 

"Electrical  means  of  signalling  may  U-  used  in  localities 
filled  with  explosive  mixtures  of  gases  with   ?••  ?'fect  safety ,  pro- 
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vi«lr'«l  tin-  luittcry  ernploytMl  will  not  pnxlucc  ;i  spark  under  any 
circiimstiinces  likely  to  occur  in  the  working  of  the  wi^njilH. 

"There  iH  no  «lifliciilty  in  obtaining  hatterieH  which  are  per- 
fectly safe. 

"  \V«!  think  it  ri^ht  to  [)oint  out  that  it  appears  to  uh  not 
impossible,  considerin;^'  the  arran^enientH  frequently  existing  in 
respect  to  metal  guides,  nn«l  to  tin*  wires  used  in  the  ordinary 
means  of  si^nmllin^,  that  during  a  violent  st^jmi  a  [Kjrtion  of  an 
electrical  discharge  may  tiiul  its  way  int<j  wcjrkin^  and  fullil 
conditions  necessary  for  the  ignition  of  gas  even  at  some  distance 
from  tlie  pit's  mouth." 

Mk.  FERGIE — There  is  no  doubt  but  that  the  explosion 
occurred  through  the  lightning  striking  the  winding  rope  and 
entering  the  mine.  Simultaneous  with  the  striking  of  the  head- 
frame  it  struck  the  Ijuilding.  The  conditions  underground  were 
favorable  for  an  explosion — the  slopes  were  full  of  gas. 

Mk.  BAlllD — I  thought  I  had  an  instance  of  the  same  kind 
in  my  mind,  but  I  cannot  recall  it  just  now. 

Mr.  FERGIE — You  may  not  have  the  same  conditions  for 
an  explosion  in  the  mine  during  the  next  500  years — that  is  for 
the  lightning  to  strike  that  spot  and  have  the  air  in  the  same 
condition — the  air  was  at  an  explosive  point. 

Mr.  CLARKE — How  would  this  atlect  the  working  of  mines 
with  electrical  machinery  ? 

Mk.  FERGIE — Where  you  have  your  ventilation  up  to  an 
explosive  point  electrical  machinery  would  atiect ;  otherwise  not 

Mr.  ha  RDM  ax — At  what  point  would  the  lightening  pro- 
bably leave  the  cable  ? — i.e.  where  was  the  flash  underground  ? 

Mr.  FERGIE — The  cage  was  hanging  at  the  end  of  the 
cable  about  25  or  30  feet  from  the  lx)ttom  and  the  discharge 
occurred  at  this  point.  It  would  be  impure  air  right  up  to  the 
cage  from  the  bottom.  It  would  be  stagnant  for  about  eight 
days. 

Mr.  HARDMAN — So  the  dash  would  be  at  the  bottom  ? 
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Mil.  FEROIK— Ve«. 

I)H.  (niJ'lN— There  wjus  u  cilso  on  the  continent  where  an 
e.xplosion  occuiicmI  which  was  attrilnite.1  to  Ii^r|,tni„^r  There  is 
a  case  where  li^'htiiin^r  entere<l  a  pit  and  traverne.!  the  working's 
l»nt  <Ii.l  not  do  any  dania^r,..     It  was  aU)ut  twelve  years  a^^,. 

A  vote  of  tlianks,  niove«l  hy  Mr.  Hanhuan,  8econde<l  hy  Mr. 
Clarki..  wai.<  accorded  to  Mr.  Fcr^ie  for  his  valuable  pajKT.  and 
was  passeil  unanimously. 


NoTIvS  ON  I'KACTiCAL  MlNiNu,  Al'PLICABLK  TO  SOMK 
(JOIJ)  MIMXc   DISTRICTS  IN  NOVA  SCOTIA. 

By  .Mk   W    \l  TiKKMAs.  MM.  MoNTAca'E,  N.S. 

In  treatincr  this  subject  I  pr«.iK)se  to  evmle  the  much  .lis- 
cussed  and  debatable  question,  an  U)  formation  of  the  "IwlU" 
with  the  contained  auriferous  quarts  "  leiKl.s,"  as  found  in  Nova 
Scotia;  leaving  the  solving  of  this  problem  to  far  more  able 
geologi.sts  than  myself,  as  well  as  to  men  who  have  had  far 
greater  experience  in  gold  mining  gi-nenilly. 

I  intend  asking  you  U)  consider  a  few  princip,.  s.  which  may 
be  applied  in  conducting  mining  <.iK'rations  in  »ome  gold  mining 
districts  of  Nova  Scotia,  practically  Uking  my  stjind  on  ex- 
perience in  the  Montigue  district,  together  with  infonnation 
gained  fron>  conversation  with  people  engaged  in  ..ther  districU 
in  the  province. 

I  also  desire  you  to  look  on  the  followin-  as  i.^ing  the  con- 
clusions of  one  who  has  had  but  a  com|wratively  8hort  ex- 
perience, not  only  in  gold  mining,  but  in  gold  mining  in  Nova 
Scotia  However,  I  must  candidly  state  that  I  cannot  concur 
with  the  opinion  of  some  mining  exjwrts,  when  they  si>eak  of 
the  absurdity  of  men,  who  have  only  previously  ha<l  experience 
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in  minin;(  tor  (jIIh  r  on-s  or  iiM'tiils,  entering  the  profeftHion  of 
^<»M  iiiiiiin;^,  1  look  on  (MHiiiiion  hciiw*  and  ju«I^iiient  rh  Ijcin^ 
till?  first  iiiwl  foreinoHb  principloN  which  iiifii  in  all  the  variouH 
lnjUK  ln's  coiiipiisiii^  th«*  minin;^  profeswion  hhouM  jh>hm.-sh,  an<l  if 
posKil)io,  cultivute. 

Sur/twe  Ojtf'nLtumH — In  tliis,  as  well  iih  in  many  other 
coniitrii's,  sonM*  hii<^'r  lihnnlns  have  l)een  nnule,  not  only  in  the 
erection  of  suitjiljlo  machinery,  hut  in  the  extent  of  the  plant 
rciHiind.  1  venture  to  say  that  Inul  the  amount  of  money  wliich 
lias  Im'cii  uiia(lvise<lly  expended  in  erecting  extensive  minin;^ 
plants,  Immii  spent  in  mine  <levelopnient,  the  list  of  successful 
Nova  Scotiun  mines  would  he  much  larger  than  at  present.  It 
is  hiirlily  essential  to  have  a  sufficient  <juantity  of  machinery, 
iMiaMiiii^  one  to  easily  <leal  with  the  present  output,  hut  U)  com- 
mence the  t.Tection,  on  the  laying  out  of  a  plant  which  the  pre- 
sent developments  d(^  not  warrant,  looking  a  long  way  ahea'l  in 
the  <lim  future,  is  most  certainly  monstrous  in  its  absurdity,  and 
in  fact,  a  suicidal  policy. 

If  a  five  stamp  mill  is  of  sufficient  power  to  mill  all  the 
available  quartz,  why  erect  a  10  or  15  stamp  mill  ?  Or  if  a  30 
h.p.  engine  is  equal  to  working  your  pumping  and  hoisting 
macliinery,  is  it  economy  to  erect  an  engine  of  cSO  or  100  h.p. 

Naturally,  when  water  power  is  within  reasonable  reach,  it 
is  wise  to  utilize  it,  assuming  that  after  full  consideration  from  a 
business  point  of  view",  the  profit  derived  will  be  sufficient  to 
warrant  the  necessary  outlay. 

Where  this  much  coveted  power  is  not  within  reach,  f»r(X!ure 
the  strongest,  cheapest  and  most  economical  style  of  machinery, 
of  sufficient  power  to  cope  with  your  present  requirements,  re- 
membering that  the  less  machinery  you  have  the  correspondingly 
less  w411  be  your  account  for  supervision,  fuel,  rates  and  taxes, 
&;c.,  &;c. 

One  of,  perhaps,  my  strongest  reasons  for  conservatism  on 
this  point  is,  that  it  is  especially  discrete  where  actual  mining  is 
so  expensive — surrounding  rock  hai'd,  and  "  leads  "  small — to  re- 
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.luce  the  surfjice  expenditure  Ut  n  ininimum.      Of  course  this 
policy  shouM  he  praetise«l  in  all  cases. 

It  is  not  jMissihl,.  to<leveIopa  mine  in  a  .lay.  week,  month 
or  even  a  year,  us  immuif  operations  are  not  carried  on  as  nipi.lly 
as  one  mi^rht  hrin«r  himself  to  ctinceive  when  lining' the  jmiiillel 
ruler,  scale  ami  pencil.  T..  •  min.  '•  in  the  i-ock  an.l  t4>  "  mine  " 
nn  paprr  are  sli;rj,tly  ilifh-nnt  in  their  natures ;  the  results  in 
n.uny  cas.s  not  comparin^r  ,is  favurahly  a.s  one  mi;r|,t  ,le«ire,  one 
with  another. 

I  have  not  ha.l  any  experience  iii  nnjH.rtjition  of  machinery 
in  this  province,  hut  am  of  the  opinion  that  the  gr>verinnent  nf 
this  country  wouhl,  hy  the  aln.lition  of  imi>ort^ition  .Ju ties, create 
a  conti.lence  hetween  them.s,.lves  and  forei^ni  invcstoix  which,  in 
the  future,  they  mi;r|,t  n<.t  re^rjet.  I  ^y  this  n..t  thinkinjr  ,lis- 
parapn^rly  of  the  chuss  of  minin;r  machinery  l.>c«lly  manufactured  ; 
m  fact  I  have  pleasure  at  havin;r  an  opportunity  to  state  that,  in 
my  opinion,  the  machinery  manufactured  in  this  country  is  of  a 
first-class  order.  an<l  ditlicult  to  surpass;  and  I  al.so  fcid  assured 
that  the  local  manufacturei-s  are  not  afnii-!    .r  .-mpetition 

LiK'uiiwi  of  Plnnt -It  is  also  highly  impuiunt  in  the  laymg 
out  of  a  mine,  that  is  the  connm-ncenient  of  the  m?cess4iry  surface 
erections,  to  localise  your  plant  ;i.s  much  lus  ixxssihle  with  a  view 
to  practising  economy  in  the  amount  of  la  I  nir  em  ploy  til  in  the 
sui)ervision,  kc. 

In  many  countries,  inclu.ling  Nova  Scotia,  eccmomy  in  laU.r 
is  an  im|)ortant  matter,  which  should  not  he  overhH>ked.  I  am 
personally  acipiainted  with  many  insUmccs  where  vast  .sums  of 
money  have  l>een  expended  in  the  erectitm  of  mining  machinery 
iK'fore  even  the  most  imi>ortant  considenitions  have  l»een  thought 
of.  For  insbmce.  air  compressing  machinery  on  the  top  of  a 
mount^iin.  rendering  the  item,  carri»ige  of  fuel,  excessive :  all  of 
which  might  he  saved  by  the  purclnise  of  1,500  or  2.000  ft  of  air 
pipes. 

Underground  Oy>mt/ioM/?— We  have  all  heani  <li.scu>vsion8 
aa  to  the  a^lvisiihility  of  vertical   shafts   in  preference  to  the  in- 
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cliin'i|  sinift  sunk  on  tli(5  ^lip  of  the;  *'  Iciui."  'i'he  I'oriner  iip|><?ar 
to  IMC  to  In'  sure  invcstnuMitH  when  lar^u  (jUtintitieH  of  rock  are 
liuiiif^  li>Ui<ll(Mi,  hut  where,  iih  \\i  many  diHtricU  in  thiH  province, 
th(;  surroun^lin;,'  country  rock  i«  exceedingly  hard  and  where 
practicnlly  HUiall  (|uantitieH  of  rock  are  hein^  fian<lled,  I  Ixjlieve 
that  the  inclined  shaft  sunk  on  the  <lip  of  the  vein,  proving  the 
portion  of  "  lead  "  sunk  throu;(h  is  the  more  a<lviHahIe. 

The  considerati(^n  is  whether  the  amount  saved  in  lioistin^ 
])y  application  of  ca<(es  against  skips,  is  sufficient  to  warrant  the 
outlay  necessary  to  sink  a  verticiil  shaft,  wliich  ha«,  undoul>te<lly, 
to  1)0  classed  as  dead  work. 

When  several  "leads"  are  known  to  exist  inclose  proximity, 
wher(^  the  intention  is  to  cross-cut  and  ileveloj)  them  all  from  one 
centit',  and  especially  where  these  "  leads  "  are  practiailly  uni- 
form ill  (|iuility,  it  would  probably  be  advisable  Uj  sink  a  vertical 

shaft. 

The   more   important  consideration,  that   is   the  prospect  of 

deep  mining,  will   be  dealt  with  at  the  conclusion  of  this  paper, 

under  pay  streaks,  their  persistency  in  depth. 

I  believe  that  everyone  will  agree  with  me  when  I  say  that 
systematic  mining — the  developments  carried  on  by  means  of 
drifts  about  100  ft.  apart  which  are  connected  V)y  winzes — is  far 
ahead  of  the  method — sinking  several  shafts  and  carrying  on 
underhand  stoping  at  the  same  time — which  has  been  applied 
in  many  cases  in  this  province.  As.suming  that  the  former  sys- 
tem be  adopted,  the  next  consideration  is  what  method  of  stoping 
should  be  applied.  This,  I  take  it,  is  a  matter  in  which  the  mine 
manager  has  to  exercise  his  discretion  and  judgment. 

I  have  seen  some  portions  of  ground  in  the  Montague  dis- 
trict where,  in  my  opinion,  by  applying  overhand  stoping,  one  is 
likely  to  not  only  lose  a  portion  of  the  quartz  among  the  debris 
deposited  on  the  scaffold,  but  lays  himself  open,  in  all  probability, 
to  losing  the  gold,  especially  heavy  gold. 

This  most  coveted  metal  is  undoubtedly  highl}'  attractive  in 
its  appearance,  and  one  gets  so  entranced  by  its  sight,  that  he 
momentarily  forgets  who  is  the  rightful  owner. 
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Larrrc  (|uaiititios  of  nxjk  cnii  U-  han.llcMl  more  cheaply  l.y  tlie 
iipplication  (,f  the  ovcrhaiul  syskMn.  as  shoots  am  be  reareil  up 
with  the  HUype,  the  interveninrr  .spuces  })ein^r  t\\U,^\  ^vith  »h-hris. 

I  am  a  ^rreat  l>eliever  in  the  application  of  tlie  contract 
system  in  carryin^r  on  the  developments  of  tlie  mine.  By  doing 
so  you  employ  the  miner's  brains,  in  addition  to  his  manual 
hibor.  What  interest  can  one  expect  the  day's  pay  man  will  tiiko 
in  his  work  or  in  its  results'  Manipulation  of  laln^r  is  a  very 
important  factor  in  mine  man»igement 

A  *rreat  deal  more  attention  mi;rht  1h'  paid  t4)  cnw<s-cutting, 
particularly  at  depths  where  t\w  pay  streaks  are  known  to  be' 
continuous  in  richness.  The  application  of  rock-drillin-  machin- 
ery is  essential  for  this  work,  as  well  as  for  the  genenil  develop- 
nient  of  a  mine. 

TaV  STUKAKS— TlIKIk  I'tlCSIsTEXCV  IN  Deith  — I  l,M>k  on 
this  ,us  bein^r  really  the  most  important  of  all  considerations  reiu- 
tivc  to  the  future  success  of  gold  nnning  lus  an  industry  in  this 
province. 

When  one  looks  aroun.l  at  the  many  gold  districts  and  sees 
a  large  number  of  mines  that  were  once  succssful,  cIosimI  down, 
the  first  (|Uestion  that  presents  itself  is:  What  is  the  reason 
why  operations  have  been  susiH>nde<l  ?  The  usual  local  reply 
generally  C(msisting  of:  Could  not  cope  with  the  water,  reckless 
man/igeinent:  had  a  barren  streak  for  a  few  feet,  and  just  l>efore 
(losing  down,  rich  .piartz  was  discovered  right  at  the  bottom  of 
the  deepest  shaft;  never  shouM  have  stopped,  etc 

It  is.  in  fact,  nearly  imixxssible,  according  Ui  local  opiniiin,  to 
tlnd  a  mine  that  has  Immmi  really  chxsed  .lown  through  barrenness. 
In  nearly  every  country  one  hears  the  Siune,  what  should  be 
termed,  sentiment 

The  next  question,  at  what  depth  was  the  mine  when  o|)era- 
tions  were  suspended,  together  with  the  reply,  is  something  that 
requires  considemtion. 

I  have  found,  when  making  this  enquiry,  that  the  approxi- 
mate depth  of  alwindoned  Nova  Scotian  mines  is  from  2(X)  to  350 
feet 
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When  one  ^uU  tliis  iiifornuitiori  he  iiuturully  c<>nclu'lc«  thi» 
inuHt  Huruly  ho  the  <h'j)th  whr-re  the  pay  Htreuk  <liHCovercHl  at  the 
surfacM!  ceases  to  lie  coiitiiiu<iUs  in  richness.  Tliere  is  one  ar^- 
MKiit  which  iiiJiy  he  fairly  raise«l  against  this  conclusion,  that  i« 
on  account  of  IIk-  former  primitive  system  of  mining  appliecL 
The  cost  of  pinnpin<^,  hoisting,  etc.,  wa«  excessive,  an<J  as  <Jepth 
was  attjiined  the  general  workin^^  cost  proportionately  incre>4se<J, 
until  the  streak  which  pai<l  fnjm  the  |>oint  discovered,  to  its  pre- 
sent <lt'pth  woiiM  no  lon^^'er  pay  to  work. 

At  present  1  ;iin  incline<l  to  supjM^rt  the  former  conclusion, 
that  is  that  tin;  pay  streaks  become  pnictically  barren  at  a  com- 
paratively shallow  depth — from  200  to  4-00  feet,  but  hojx;  that 
this  paper  will  be  the  means  of  creating  a  discussion  which  will 
enable  the  S(jciety's  members  engaged  in  gold  mining,  t/>  place 
on  record  their  views,  t<jgether  with  experience  on  this  all-im- 
portant subject. 

As  the  extent  of  the  mining  machinery  required  for  the 
w^orkingof  our  mines,  depends  very  largely  on  this  consideration, 
it  is  essential  to  know  as  far  as  possible  the  facts  of  the  case, 
therefore,  we,  as  a  mining  society,  having  the  interest  of  the 
mining  industry  at  heart,  should  openly  discuss  a  matter  of  this 
kind,  seeking  to  aid  the  industry  by  placing  it  on  a  sound  and 
credital)le  basis. 

The  inference  drawn  at  first  sight  appears  to  Vie  decidedly 
derogatory  to  the  gold  mining  industry. 

Seeing  that  there  are  an  innumerable  quantity  of  unex- 
plored quartz  "  leads,"  running  parallel  to  those  on  which  good 
pay  streaks  have  been  found,  I  am  of  the  opinion  that  it  would 
be  more  advisable  to  ask  investors  to  place  their  capital  for  the 
exploiting  of  these  "  leads,"  rather  than  to  work  abandoned 
"  leads  "  possessing  a  good  record. 

Some  people  may  argue  that  in  every  probability  there  are 
other  pay  streaks  which  occur  below  those  already  worked,  and 
if  the  mines  were  developed  to  a  depth  of,  say  600  to  800  feet, 
these   streaks   should   be   discovered.     Assuming   this  to   be   a 
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feasihie  theory,  it  wmiM  ho  a  very  (iifficult  iimtter  to  secure 
capital  with  simply  this  ohject  in  v'lrsv.  as  the  developinent  of 
Nova  Scotian  mines  helow  .SOI)  feet,  throu^'h  a  hani  an<l  lieiiso 
(piartzitf,  is  an  expensive  business. 

If  the  ^'overnment  of  the  c<mntry  tikes  any  intercHt  in  their 
*^nl\  minin^r  in.histry.  an.l  if  those  in  char^re  of  the  Department 
of  Mines,  hy  makin;r  the  necessary  imiuiriej*.  ami  pitherin^r  to- 
•^nther  the  requisite  information,  arrive  at  the  conclusion  that 
the  prospects  of  deep  minin;r  are  favoral.Ie,  would  it  not  l>e  put- 
tin«r  it  in  a  practical  form,  if  they— the  government— were  to 
offer  a  lM)nus  jws  an  encoiira;,rement  or  nither  inducement  to  any 
investors  attempting'  this  form  of  speculation. 

I  Jim  informed  that  the  ^Governments  of  Que..nslan.i  an<I 
Victoria,  on  two  or  more  occa.si(ms.  voted  sums  of  ii.OiX)  an«l  up- 
wards, to  promote  the  principle  of  deep  miuin^r  to^'ether  with 
otlj.'r  hranches  of  industry  clasely  allied  to  the  .s^une. 

While  on  the  subject.  I  wouM  like  to  t*ike  this  i.pjHirtunity 
of  callini,'  attention  to  the  mines  in.spection,  lus  conducte«I  hy  the 
representatives  of  the  Department  of  Mines. 

I  have  l>een  encra^red  in  mininir  in  this  province  for  nearly  a 
yejir,  and  have  never  U'en  otlicially  calUsI  on,  hy  either  the  in- 
spector or  deputy  inspect^.r,  althou^di.  1  l>elieve.  an  inspection  of 
the  mine  ha.s  recently  heen  ma^Ie  hy  the  deputy  in.spect.r 

1  an.xiously  await  the  puhlication  of  the  Miners  Keixirt,  iS'Xi, 
when  the  work  will  prohahly  he  particularized  in  the  deputy's 
annual  report. 

Candidly,  what  «;.M)d  does  the  puhliGition  of  .small  m.iuei-b 
of  this  kind  do  i*  In  f,ict,  it  .surely  as.si.sts  in  keeping  capital  «)ut 
of  the  country  ;  for  what  speculat«»r  would  for  one  nmment  think 
of  the  imporUnce  ol  gold  mining  in  Nova  Scotia  afUT  n-^wling 
the  extract  from  the  otHcial  Mines  Kei>ort  (l.Sf»2).  as  pnl.liJ...d  i,) 
the  Critic  o(  April  14? 

There  is  undoubtedly  plenty  of  nnnn  for  imprevenient  iu 
this  direction.  It  ap|)eai-s  t^)  me  that  either  the  government  or 
its  officials  might  plead—"  We  have  done  those   thingn  which  wo 
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ou^'lit  not  Lo  Imvu  done,  iiinl  wc  have  left  umlone  Uhjhc  tliin/^ 
wliicli  w'L*  ou^ht  t<>  Imvc  done." 

I  limy  Htuto  in  c<jncluHi<)n,  that  riiaiiy  (>f  the  rich  dcpoHiU*  of 
till  nxi.lr  ill  C(^rn\vall  were  (lincovered  at  a  ^reut  <lepth,  an<I  that 
districts,  where  this  oiineral  Ih  found  pnictically  near  tlie  surface 
are  Iooke<l  «ni  as  shallow  districts,  where  tlic  chancen  of  deep 
iiiiiiiii^'  are  not  jus  favorable  an  in  the  former  districts. 

I  iiDike  this  statement,  with  a  view  of  calling  attention  to 
the  many  lar^'e  ({uartz  "lemls"  existing  in  the  province,  which 
on  account  of  their  not  showing  gold  at  tiieir  outcrop,  have  Ijeen 
a|>j)ar('ntly  passim  1  l)y  as  worthless. 


DISCUSSION 


Mh.  HARDMAN— This  Society  is  much  indebted  U)  Mr. 
Thomas  for  his  valuable  paper.  I  want  to  endorse  Mr.  Thomas' 
conclusions  in  almost  every  respect,  but  at  the  present  time  I 
cannot  agree  with  his  conclusions  in  regard  to  pay  streaks.  It 
may  be  true,  and  it  may  not  be  true,  and  the  following  case  may 
be  the  "  exception  proving  the  rule  " :  Liust  week  in  Oldham  on 
the  Standard  Company's  property  at  a  depth  of  520  feet  we  got 
the  top  of  our  pay  streak.  I  simply  state  the  fact  that  on  one 
lead,  at  any  rate,  the  pay  streak  has  been  cut  at  520  feet  depth 
on  the  incline. 

Mr.  POOLE — At  about  what  angle  of  inclination  ? 

Mr.  HARDMAN— At  43  degrees. 

Mr.  POOLE — The  Wellington  was  on  an  angle  of  that  in- 
clination, was  it  not  ? 

Mr.  HARDMAN— The  Wellington  w^as  sunk  300  feet  on  the 
incline  of  45  degrees,  then  the  pay  chute  was  followed  for  300 
feet  to  the  westward  at  a  dip  of  35  degrees.  The  length  of  the 
winding  rope  was  600  feet,  but  the  depth  on  the  incline  was  500. 
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Mit  WOODHOUSE— I  woul.l  like  t^)  ask  any  ^'entleman 
[)resent  who  has  Ijeeii  l<x)kinfj  up  the  theory  of  |Miy  Htreaks  ami 
takin*,'  vertical  depths,  whether  ho  has  found  ^old  40()  feet  be- 
low the  surface  ? 

Mil.  POOLK — How  deep  is  the  Siilmon  River  mine  ? 
Mic  STUART— 800  feet. 

Mic  HARD.MAN— Taking  our  520  feet  on  the  incline  would 
make  aU)Ut  .S40  feet  vertical. 

Mil  WOODHOUSE— I  think  Mr.  Thonnus  can  give  us  some 
pretty  valuable  a<lvice  on  this  point.  He  is  down  aliout  .SOO  feet 
Oim  of  the  deepest  points  in  Montague  was  on  the  Rose  lead, 
worke<l  by  Mr.  Lawson — at  one  place  it  is  345  feet  and  the  other 

:iSO  feet. 

Mil,  THOMAS— The  Rose  lead  is  365  feet,  and  the  other 
lead  worked  was  cut  oti'  by  a  dislocation. 

.Mu.  \V( )( )I)11(  )USE— Was  that  3(55  feet  vertical  ? 

Mk.   rHo.MAS— Tretty  nearly  vertical. 

Mk.  HAKDM  A\ — In  this  particular  chute  I  have  reference 
to  it  is  as  one  continuous  streak  for  nearly  1,700  feet  in  length, 
and  will  extend  to  pi-obably  2,000  feet 

Mr.  THOMAS— We  hat  I  a  streak  at  MonUgue.  I  drove  a 
level  at  2^)4'  feet  from  the  .surfjicc  and  found  that  throughout 
the  streak  was  fairly  profitable  for  every  100  fe<»t  With  reganl 
to  the  "  Lawson  "  streaks — I  think  they  were  the  result  of  inter- 
sections— so  I  would  gather  from  the  map  and  fnim  information 
received  from  miners  living  in  the  di.strict 

Mr.  HARDMAX— That  hAc  would  l>e  similar  U)  the  streak 
found  in  Oldham  in  1.S77  by  T.  N.  Baker.  It  wasmivle  by  inter- 
sections of  angling  veins  with  the  main  hxle — the  angle  of  dip  of 
lode  would  he  60  tlegrees, 

Mr.  THOMAS— What  wouM  be  the  law  of  streaks  in  the 
Windsor  Junction  property  at  Waverley  ? 
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Ml:  1 1. \  I!  MM  AN  -  I  <1<)  iKit  tliink  there*  arc  any  fuctn  ro- 
C()i«l<'<l  t<)  hIiuw  liny  law.  Tin*  shaft  in  nearly  <lown  ttt  -UH)  feet 
on  the  ru(|nr  lu<lr.  I  have  l>een  t<>l<l  the  inclination  of  the  streak 
ifl  ',1!')  <le^n;eH  to  the  (;a.st — hut  so  far  as  our  own  working  went 
we  lailol  to  discover  any  streak  whatever. 

Mil  IIAVWAIII) — On  the  Lake  View  property — Dominion 
lead — the  streak  exten«h'd  from  the  surfjice  and  waw  cut  off  hy  a 
])reak  at  *i()()  feet  on  the  incline. 

Mk.  WOODIIOIJSE — 1  would  like  to  know  the  reas^^n  why 
some  of  the  mines  have  been  closed  d«>wn — I  would  mention  the 
"Rose"  for  example,  also  the  "Lawson."  I  would  like  to  know  the 
reason  for  closing  down  these  mines.  Perhaps  the  pumps  did 
not  compete  with  the  water — (jr  perhaps  they  did  not  wi.sh  to 
make  any  more  money. 

Mr.  STUART— I  think  I  know  something  alxjut  the  "Law- 
son."  I  was  the  last  man  who  worked  it.  I  ha<J  had  just  such 
favorable  reports  as  that  made  to  me — "  It  is  as  good  at  the  Ixjt- 
tom  as  any  part  of  the  old  workings."  Mr.  Law.son  told  me  the 
last  was  poor  and  had  not  paid  for  several  months.  But  my  ob- 
ject in  pumping  out  the  mine  was  to  drive  some  cross-cuts  in 
what  I  call  the  "  side  lead."  I  think  that  side  lead  had  some- 
thing to  do  with  the  richness  of  the  Law\son  mine,  yet  it  did  not 
make  the  streak  entirely,  nor  was  there  any  regular  gold  streak. 
The  gold  \vas  more  in  pockets  and  not  in  line.  They  were  at 
ditierent  parts  of  the  whole  workings,  not  continuous  but  dis- 
tributed over  the  whole  ground  that  was  worked,  but  the  quartz 
taken  out  between  these  workings  was  not  barren.  At  360  feet 
it  was  pinched  to  about  two  inches  and  only  gave  me  two  penny- 
weights to  the  ton,  but  in  the  western  end  where  the  lead  was 
larger,  it  gave  from  15  to  20  pennyweights,  but  the  pay  ground 
was  short.  The  plan  kept  by  Mr.  Lawson  showed  conclusively 
that  there  was  no  regular  pay  streak.  He  crushed  by  contract 
for  each  crew  of  men  separately  each  month,  and  indicated  on 
his  plan  the  exact  amount  of  quartz  taken  out  of  each  portion  of 
the  ground,  and  the  exact  amount  of  gold  obtained. 


NOTES  ON   PHACTICAL   MINING. 


109 


Mh.  WOODHOUSE-A  copy  of  that  plan  is  in  the  MineH 

Otiice,  is  it  not  ? 

Mk.  STUART -I  think  it  is. 

Mk.  roOLE— I  think  it  is  puhlished  in  the  rejx.rt  of  1S7G. 

Mic  STUAKT— I  (|uito  n^vim  with  Mr.  Thonuus  in  rupinl  Ui 
the  various  reports  of  the  mines  which  shut  down,  nn.l  tliat  it 
woul.l  iKi  well  to  compel  mine  owners  U)  keep  n  plun  on  file  iu 
the  Mines  Office  when  the  mine  is  shut  down;  it  wouM  prevent 
a  ^reat  ileal  of  toil. 

Mr.  CLARK K— Is  there  not  a  provision  to  that  effect  now  i 

Mit  STUART— It  occurs  tn  me  that  there  in  8omethin£j  to 
that  effect  ? 

I)K.  (iIIJ»IX_Tlmt  point  nas  Invn  Ulkeil  of  for  some  ume 
an. I  my  i.l.a  was  to  have  a  man  make  it  his  liusine.ss  to  po  ami 
^'et  that  informaticm  ami  put  it  ..n  a  plan,  so  that  it  wouM  l.e 
placcMl  on  record. 

Mr.  STUART— WouM  it  he  too  much  t^i  have  that  atUched 
to  the  inspector's  duty. 

\)IL  UILPIN— I  am  afraid  it  would.  At  first  it  would  Uke 
a  ^^ivat  deal  of  work  t*)  f^i^t  the  thin;;  up ;  aft^.r  that  not  so  much. 

Mk  POOLE— Appoint  another  officer. 

Hit.  (11  LIMN— There  was  an  amendment  put  in  the  Art  hy 
.ian.es  A.  Fniser  to  that  effect  To  do  that  would  simply  mean 
another  officer.  Now  that  the  royalty  is  ^a'ttin^r  lK?tU'r  it  ha« 
come  up  a<;ain. 

Mil.  STUART  -I  think  it  would  not  In*  too  much  Ui  make  it 
ohlicrjitory  on  the  mine  owner. 

Mk  rilO.MAS— In  the  west  of  En^dand  all  mine  owners  are 
)»ound  to  keep  plans  and  datji  up  to  <late.  and  when  the  inHj>ect^>r 
comes  (m  his  round  he  .sees  that  the  work  is  «Ione. 
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Mi;.  JOHN  IIAIIJJMAN— The  title  of  my  reiimrkH  iw  print- 
ed l»y  tin*  Secretary  is  "Ooverniiient  Aid  to  the  Mining  Industry 
— A  Sug<^eHtion  ? "  I  was  ciireful  t^)  have  at  the  end  "A  Su^en- 
tioii,"  and  I  l>e^'  that  it  be  kept  in  mind,  hut  from  the  interview 
ol"  oui'  coiiiiiiittcr  with  tlie  Premier  this  morning,  ancl  fn>m  the 
discussion  on  Mi*.  Thomas'  paper  this  afterno<jn,  it  is  quite  evi- 
dent that  the  suggestion  is  an  opportune  one.  As  a  government 
function  we  would  have  gof)d  precedents  for  the  government's 
undertaking  to  give  aid  to  the  mining  industry.  1  notice  that 
Mr.  Thomas  in  his  paper  speaks  of  the  sum  of  £1000  }>eing  voted 
in  Victoria.  In  the  fiscal  year  of  1886  the  government  of  New 
Zeahmd  spent  over  S50,000  in  water  races,  nearly  SI 50,000  in 
roads,  and  over  Si 80,000  in  actual  construction  or  suVjsidizing  of 
other  works  and  for  the  purposes  of  deep  mining  and  of  furtlier- 
ing  the  interests  of  mining  generally.  The  total  amount  appro- 
priated for  gold  fields  alone  in  that  year  being  nearly  S400,000. 

The  Spanish  Government  recently  spent  over  S200,000,  for 
a  new  building  for  a  mining  school  in  Lisbon,  and  in  New  South 
Wales  they  are  spending  large  sums  every  year — £40,000  I  be- 
lieve. So  that  we  have  very  good  precedents  when  we  go  to  the 
government  of  this  country  and  ask  them  to  help  to  forward  the 
mining  industry.  I  am  now  speaking  particularly  as  a  gold 
miner,  but  I  do  not  see  why  the  idea  should  not  l>e  equally  ser- 
viceable and  valuable  to  other  kinds  of  mining.  At  the  outset 
the  question  arises  if  the  Government  is  to  extend  aid  to  mining, 
is  it  to  the  Provincial,  or  to  the  Dominion  Government  we  should 
apply  ?  I  think  it  will  be  remembered  by  some  here  that  in  the 
year  1881,  the  Provincial  and  the  Dominion  united  in  having 
surveys  made  of  Lawrencetown  and  one  or  two  other  districts, 
and  they  contemplated  making  surveys  of  more  districts,  but  the 
work  was  discontinued  because  it  was  found  to  be  too  expensive. 
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It  seems  to  me  that  we  have  no  claim  on  the  iJoniuiion  (iovern- 

uwnt  in   this  matter,  as  all  the  royalties  are  payaMe  Ui  the  pn»- 

\  incial  trejwury,  ami  I  .Id  not  see,  therefore,  any  reason  why  tho 

rrovincial  (Jovernment  should  not  U'ar  all  the  exj)ense8.     There 

have  heen  some  previous  etlorts  in  this  line  of  asking  Government 

help;  projxjsitions  were  made  as  far  liack  ixa  1887.     Mr.  Thonuu* 

suggests  in  liis  paper  that  the  (Jovernment  should   give  a   lionus. 

1  think  the  original  form   in   which  CJovernment  aid   was  aske<l 

was  that  the  Government  shouhl  .sink  a  test  shaft  in  such  a  place 

as  should   Ikj  desirahle   in  order  tliat  the  existence  of  workable 

veins  at  great  de})ths  might  he  proved.     But  u  ditliculty  anise  at 

once;  in  which  district  should  thisshaft  l»e.sunk  (     fcjich  district 

could  put  forward  claims  that  would   make  a  ileclsion  dilhcult.  if 

not  impossible,  and  this  proved  a  fatal  objection. 

The  next  suggestion  was  that  the  first  man  who  put  his 
shaft  down  to  1,000  feet  shouM  receive  a  bonus  of  $10,000  or 
like  sum.  But  there  were  certiiin  vali<l  objections  raised  to  this 
proposition.  A  shaft  sunk  in  .Nb)ntjigue  might  not  tell  us  al>out 
the  stratii  in  Renfrew,  or  \Vim«  HarlK>r,  or  any  of  the  other  <lis- 
tricts.  Again  it  was  suggesteil  by  the  late  John  Kully,  that  the 
Government  should  remit  tiie  royalty  on  all  gold  coming  from 
certain  depths.  Gold  from  Indow  500  feet  to  1,000  feet  shouhl 
p.iy  a  royalty  of  only  1  per  cent,  and  from  Udow  1.000  fivt 
should  W  free  of  royalty,  in  other  words,  the  amount  involve*! 
was  a  bagatelle  and  not  worth  considering. 

And  more  recently  still  the  suggestion  luus  l>een  made  that 
the  goveniment  .«hould  purchase  a  diamond  drill,  and  lK)re  {mm 
3  to  4  holes  in  each  district,  to  test  the  existence  or  otherwise  of 
workable  veins.  All  of  you  here  know  that  a  liore  hole  might  go 
down  within  12  or  18  feet  of  a  pay  streak  and  yet  the  core  show 
poor  ground,  the  drill  aigjiin  may  go  through  a  pinchetl  )x>rtion 
and  fail  to  imlicate  any  ({uartz  lo<le  at  all. 

In  spite  of  the  failure  of  the.se  several  schemes  to  materialize, 
yet  it  is  highly  desira]»le  that  the  Goveniment  shouhl  extend 
such  aid  and  help  to  the  gold  industry  a.s  would  tend  to  advance 
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tlw  output  Hud  increase  tli<:  kiiowlcl^e  we  novy  pooocas  of  the 
roHources  oF  tin*  irnlustry.  Therefore,  I  venture  to  brin^  forwanl 
nt  tliis  tinio  un  idea  which  has  heen  ^nuhially  taking  Khajn.*  with 
me,  and  which  I  helieve  would  l>e  of  permanent  value  and  maU*rial 
benefit  to  the  whole  meUillic  mining  intereists  of  the  province, 
and  esp«;cially  to  gohl  mines. 

I  su«^^«?.st  the  construction  of  detaih-d  lop«>;rr}i|ihical  maps  of 
each  prominent  district,  accompanied  by  a  mono^ra[ih  in  jjam- 
phlet  form,  which  shall  ex})lain  the  map  and  ^ive  fuller  letter- 
press descriptions  than  the  scale  of  the  map  may  allow. 

The  details  yet  remain  to  V)e  worked  out,  but  the  salient 
points,  1  may  describe  as  follows: — 

The  maj),  constructed  on  a  scale  of  not  Uhh  than  200  feet  to 
tlic  incli,  and  preferably  100  feet  to  the  inch,  would  show — first, 
the  area  lines,  distinctly  and  clearly  indiciiterl  by  a  faint  ^reen 
line,  the  area  numbers  being  also  printed  in  the  same  color; 
secondly,  the  roads,  in  a  brown  shade ;  thirdly,  all  known  and 
located  lines  of  faults  or  Ijreaks  by  a  conventional  dotted  or 
broken  black  line  ;  fourthly,  the  out-crops,  or  worked  portions  of 
the  outcrops,  of  all  discovered  veins  by  red  lines;  fifthly,  all 
streams,  sw^amps  and  wet  ground  in  blue  lines,  tints  or  hatching ; 
sixthly,  showing  contour  lines,  either  10  or  20  feet  apart,  over 
the  district,  in  continuous  faint  black  lines. 

Ill  aildition,  the  location  of  each  shaft  or  incline,  over  20  feet 
in  depth,  should  be  noted  and  the  position  of  buildings  of  a  per- 
manent nature,  as  mills  and  steam  hoists,  etc,  should  be  marked. 

By  a  system  of  letters,  with  corresponding  references  in  the 
margin,  a  great  deal  of  information  could  be  placed  in  small  com- 
pass, directly  on  the  map  sheet,  which  should,  of  course,  be  de- 
tachable from  the  pamphlet  for  convenience  of  reference. 

To  simplify  matters  and  explain  the  scheme  to  you  much 
more  graphically  than  I  can  talk,  I  have  prepared  a  map  of  a 
portion  of  the  Oldham  district,  showing  about  27  areas  out  of 
some  500.  I  may  say  here,  that  the  intention  is  to  confine  the 
map  closely  to  the  limits  within  which  gold  bearing  lodes  have 
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been  fouiul.  and  lujt  to  exteml  the  map  iHjyond  the  worked  liujits 
of  any  district  I  re^rret  that  the  time  at  my  disiK)s.il  luis  not 
perniittetl  me  to  put  the  contour  lines  u|)on  this  sketcli  of  Ohiham 
<listrict,  but  I  am  sure  that  you  will  a^rree  with  me  that  they 
slujuld  be  an  eswential  part  »)f  the  map. 

The  niono«rrapli  accompanyin^r  each   map  could  Ihj  uuKJe  up 
lar^'ily    from    the    provincial    records,   and    the    rejMjrtH   of    the 
Dominion  (ieoloirical  Survey,  .supplementi-d   by  information  ob- 
tained durin^r  thf  actual   mappinir  of  each  district.     This  mono- 
graph should  conUin.  amon;rst  other  thin^rs,  a  full  cflicial  recorti 
for   each   year  of  the  amounts   raised  and   milled  and  the  yiehl 
therefrom;  descriptions  of  the  mure   imiMU't^mt  veins  and   tlieir 
workintrs  ;  the  peculiarities,  mineralogical  and  litholo;riaiI,  „f  the 
district:  sections  of  the  district  at   im|K)rUint  iKunts.  and  simple 
line  drawings  of  the  und.jrground  workings  of  tlie  chief  pnMluc- 
ing  hnles.     Also  such  other  available  information,  technical,  eco- 
nomic and  geological,  as  would  li.lp  to  make  a  complete  history 
of  each  district  to  date. 

Doubtless   one  of   the   tirst   .piestions   I  shall   U*  a-sked    is  : 
"  What  will  it  cost  ?"     To  this  I  am  |»reparcMl  to  give  an  answer. 
I  have  C(msulte<l  Mr.  Faribault,  of  tlu-  Dominion  Survey,  on  thi.s 
matter,  and    have  availed   njyself  of   his  exiHTience  nn<I  advice. 
Primarily,  there  are  but  thirteen  or  fourteen  districts  which  I 
would  map  as  suggested  ;  1  would  say  that  a  district  which  ha« 
notpnxluced  a  minimum  (»f  o.OOO  o/.s.  since  discovery,  wa.s  not  im- 
portiint  enough  for  this  map.     Stjirting,  therefore,  with   15  dis- 
tricts, the  cost  of  tieldwork,   plotting,  compiling,  printing  and 
lithographing,  should   not  exceetl  $20,000.     Some  districts  will 
cost  more  than  others,  for  example  :  SherbnH.ke  an.l  Waverley. 
the  two  largest  and  greaU'st  pnnlucing  districts.  wouM  prolwibly 
cost  :?2,000   each,  while    Wim.   Harlx>r  irnd  OMham   would  not 
C(xst  over  SI, 000  each. 

Much  of  the  work  could  l)e  done  cheaply.  A  pmvincial 
land  surveyor  with  assistiint  could  go  over  the  gn.und  first,  lay- 
ing out  area  lines,  marking  each   corner  with  small   temiwrary 
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fitukcH,  uikI  Jit  cju'li  t(!iith  stiike  puttiii;^  in  a  more  perumiient 
iiKmuiiicnt ;  Hit*)- liim  let  two  men  come  on  with  u  levels-en- 
gineering .stu<lents  tVoin  Dulhousie  or  Mc(iill,  wlio  would  l>e  ghi^l 
of  the  L-xpcrienee  in  tin*  fieM — an<l  run  the  c<jnt<iur8.  Finally, 
K't  th(^  chit'l,  or  geologist,  come  last  with  one  gcxxJ  OMsist^int; 
marking  on  tliL*  niaj)  as  jilotted  hy  the  two  corps  prece<ling  him, 
tiie  various  veins,  faults,  etc.,  etc.,  as  I  have  alrcaily  mentioned, 
and  collecting  and  arranging  the  large  mass  of  valuable  matter 
now  solely  recordtMl  in  the  heads  of  the  ohler  hxial  residents 
whose  ranks  time  is  steadily  thinning. 

From  two  to  four,  or  an  average  of  three,  of  these  maps  and 
monogniplis  could  be  completed  each  year,  putting  on  the  pro- 
vincial treasury  a  strain  of  not  over  .S4-,000  to  S5,000  per  year. 
After  these  maps  are  once  published  it  is  only  a  matter  of  Kxial 
statutory  regulation  to  have  them  kept  up  Uj  date  by  the  Mines 
Office. 

I  do  not  believe  that  there  is  a  gold  mining  corporation  or 
tirni  represented  in  this  room  but  would  have  saved  thousands 
of  dollars  in  preliminary  exploitation  work  had  such  maps  as  are 
proposed  been  available  to  him  before  he  began  work. 

I  may  go  further  and  say  that  I  do  not  believe  the  Province 
of  Nova  Scotia  can  better  advertise  her  resources  abroad  than  by 
the  dissemination  of  such  maps  and  documents.  It  appears  to 
me  to  be  a  case  of  killing  two  birds  with  one  stone,  advertising 
her  mineral  resources,  and  substantially  helping  the  mining  in- 
dustry at  the  same  time. 

And  I  close  by  urging  upon  you  the  necessity  of  preserving 
in  some  form  the  data  we  now  have  in  the  memories  of  the  older 
miners.  Twenty  years  from  now  they  will  all  be  dead,  and  in- 
formation gained  will  be  at  second  hand. 

Dr.  GILPIN — There  is  uo  doubt  about  it,  now  is  the  time 
to  do  this  thing.  In  respect  to  the  remarks  of  Mr.  Hardmans 
about  the  survey  made  by  Mr.  Dawson — the  facts  were 
that  an  acjreement  was  reached  between  the  Dominion  Govern- 
mcnt  and  the  Local  Government  in  1880  that  they  would  join  in 
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bearing'  the  expense  of  a  t<jpo^nii>liical  survey  of  the  ^^uld  ilis- 
trict  starting,'  from  Halifax  aiul  extent lin^' CJi-stwaril.  This  wjis 
projected  in  order  to  facilitate  ami  expedite  the  work  of  the 
Oeoloirical  Survey  which  w^is  working  from  the  ea^t  to  the  west 
on  the  Atlantic  coast,  so  that  whenever  he  struck  the  ground 
which  had  heen  previously  surveyed  he  couM  get  through  his 
work  more  quickly.  The  amount  of  expense  was  considered  too 
great,  and  the  survey  stoppe<l  at  the  end  of  the  H ret  season.  The 
plan  of  the  work  of  Mr.  J)aw.son  Ijccnme  the  projKTty  of  the 
local  government  and  has  heen  in  freijUent  demand  and  proved 
very  useful  for  many  purposes  connected  with  surveys  and  loai- 
tion  of  Wiiterworks,  etc.,  and  has  undouhtedly  .saved  expenditures 
in  surveys,  and  paiil  for  itself  many  times  over. 

A  vote  of  thanks  was   unanimously  accorded    Mr.  llanliiian 
for  his  valuable  remarks. 


MEMIIKItS  DINK  T(X;KTni:H. 

Promptly  at  eight  o'clock  the  members,  to  the  nund»er  ..i 
thirty,  tiled  into  the  St.  Julian  dining  i-ooni  and  .sat  down  to  an 
excellent  dinner  served  by  the  proprietor  of  the  Halifax  lloUA. 
Mr.  H.  S.  Poole,  President  of  the  Society,  occupied  the  chair. 
Among  the  other  guests  present  were  the  Hon.  \V.  8. 
Fielding,  Premier  of  Nova  Scotia,  and  Mr.  S.  P.  F'nincliot.  Vice- 
President  of  the  General  Mining  A.ssociation  of  the  Pnnince  of 
Quebec.  Ample  justice  iuiving  U'cn  done  to  a  generous  bill  of  fare, 
a  number  of  toasts  were  given,  the  speakers  of  the  evening  l>eing 
Premier  Fielding.  Mr.  John  F.  Staii-s.  MP..  Mr.  Arthur  I)rys<lale. 
Mr.  11.  11.  Brown.  .Mi  James  Haird  ami  Mr.  S.  P.  Franchot  The 
proceedings  were  enlivened  l>y  a  progranme  of  songs  and  chonwcH 
to  which  Mr.  (;.  J.  Partington.  \V.  R.  Thomas.  Alfred  WtKnlhouse. 
B.  T.  A.  Hell  and  othei-s  contrilmted,  Mr.  Ernie  Wyld  officiating 
with  much  accept^mce  at  the  piano.     Considerable  diversion  was 
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caiis(Ml  hy  tln^  •Iroll  uikI  lininoroUH  KolectioriH  uumt  efFoctively 
delivrn'.I  l,y  Mi  I-'n-.h-rick  Tiiylor,  of  I»well,  Muwh.  The 
|)n)(!t'e«Iin^s,  which  wore  of  a  most  enjoyable  character,  teriiiinaU-d 
shortly  after  iiiidni^'ht. 


EXCURSION  TO  Tin:  MOXTAfiUK  AND  WAVKIiLKY 

OOLI)  DISTRICTS. 

Oil  I'riflay  morninf(  a  number  of  the  inenil>ei*s  drove  out  in 
a  four-ill-hand  to  the  Monta<(ue  and  Waverley  ^oM  mines  where 
ail  iiitere.stin<(  time  was  spent  at  the  properties  of  the  Symon- 
Kay  Syndicate,  the  Nova  Scotia  Gold  Mines  (Ltd.),  and  the  West 
Waverley  Gold  Co.  (Ltd.)  An  inspection  Wiis  also  made  of  tJie 
work  in  the  Laidlaw's  Hill  tunnel  at  Waverley.  An  excellent 
luncheon  was  served  at  Beech's  Hotel.  Xotwithstiindin^  the  wet 
weather  which  prevailed,  the  members  greatly  enjoyed  the  drive 
and  the  outincr  at  the  mines,  and  each  and  all  returned  to  t<^>wn 
with  a  keen  appreciation  of  the  many  courtesies  that  had  Ijeen 
extended  to  them  by  Messi^s.  Hardman,  Wilson,  Thomas  and 
Woodhouse. 


TIBKH(iS  MACXKTIC  I.VCLIXATIOX  SCALK 
Hv  KuNST  A.  Sjostedt,  R  M.,  Hhiimjeville,  N.  S. 


Tntll  ifcontly  .,iily  the  miner's  compass  nml  Pn.feHsor 
Tlmlen's  um^uvtomuiev  have  heen  used  for  imHr„etic  explonitioiis 
in  the  fieM.  The  use  of  the  coi„p,iss  is  simple  ami  convenient. 
Imt  not  sufficiently  accunite  for  any  <leUiil  work,  an.l  the  ma^r ' 
netometer,  althou-h  accurate,  is  mther  tedious  for  practical 
purposes. 

A  simpliHed,  ami  at  the  same  time  reliahle  metho,l  for  the 
wnrk  in  (juestion  was  prop<,.sed.  some  years  a^r,,,  hy  R  TiU'r^r.  of 
Sweden;  and  th.«  instruments  used  ami  construcU-d  hy  |,i„, 
are:  1st,  a  so-called  ma;r„etic  inclination  scale;  2ml.  a  plane- 
tnl>le;  and  .'kd.  an  alidade  instrument 

The  inclination  scale  consists,  externally,  of  a  nnind  1k>x  of 
MO  mm  diameter,  ami  15  m  m  deptli.  phice«l  iHJtween  two  quad- 
rancrular  l.rass  frames  of  90  m  m  sides.     At  its  circumference  it 
has  a  ^naduate<l  circle,  and   in   the  centre  a  ma^n.etic  needle  of 
00  m/m  lencrth.  supi)orted  so  a.s  to  l)e  free  to  move  vertically  as 
welhtshori/ontally;  conse<,uently  it  is  a  kiml  of  inclinat.)rium. 
It  ditiers  from  the  usual  construction,  however,  hy  the  centre  of 
•gravity  of  the  needle  \mn^  somewhat  l>elow  the  axis  of  supjwrt 
when  the  instrument  is  placed  in  its  vertical  ixwition,  and  also  hy 
the  needle  l>einfr  compensiited  for  the  vertical  component  of  the 
terrestrial  ma^r„etism.  by  a  piece  of  wax  l»ein^r  fa.st4.ned  on  the  S 
end  of  the  needle.     The  instrument  is  provided  with  a  spiritdovel 
for  its  horizontal  adjustment,  and   has  a  hamlle  hy  which  it  can 
he  susi>ended  vertically.     The  needle  is  encase<l  and  covered  with 
a  ^hvss  lid. 

Tlie  plane-tiil>le  is  provide<l  with  Uill  and  socket-joint,  hy 
which  means  it  is  moveable  ai-ound  its  vertical  axis,  and  can 
easily  Ihj  levelled  by  a  sli^rht  pressure  on  the  same. 
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'V\\r.  }i\\*\ivh'  iiistniiiKrnt  \h  u  Iihikh  plaU;  aUmt  a  frxit  lon^, 
in  <»iii>  cri'l  |»r<)vi«lo<l  with  four  fljiii^jrs  {)laco<l  in  a  H(|Uarc  for  re- 
cciviii;^'  till?  scale,  ami  at  ri^lit  angles  to  tliiHK(|uare  there  in  a  slot 
rumiJ!!^'  aloii^  the  centre  of  the  plate,  in  which  moves  a  socket, 
iiitrn<lt'(l  for  li<»|(liii<r  the  ina^iiet  used  when  surveying  uii'ler- 
gronii"!.  It  also  has  two  pairs  of  fohlin^^  si^htM,  with  one  lon^ 
and  out'  short  si^dit-vane,  and  so  arranged  that  tlieir  siglit-lines 
are  at  ri^^^ht  angles  to  etich  other,  in  consequence  of  which  the 
instrununt  can  he  used  as  a  cross-st^iH',  uh  well  as  an  alidiuJc. 
The  long  sights  are  graduated  for  taking  angles  of  elevation, 
having  the  zero  marked  lowest  down,  and  the  gra<luations  so 
made  that  each  degree  corresponds  tcj  1^  of  tlie  distance  l>etween 
tlie  sights.  This  instrument  is  also  provided  with  a  spirit- 
bubble. 

The  magnetic  surveys  performed  with  the  inclination  scale 
are  of  two  kinds:  1st,  the  "  vertical  .survey,"  when  wishing  to 
determine  the  vertical  force  of  the  magnetism  in  a  .survey  alxjve 
ground ;  and  2nd,  the  "  horizontal  survey,"  when  wishing  to  de- 
termine the  horizontal  fcjrce  of  the  magnetism — principally  when 
surveying  underground. 

I.  Survey  above  Ground. 

When  about  making  a  survey  above  ground,  the  inclination 
scale  is  first  adjusted  (/.  e.,  the  needle  compen.sated  for  the  verti- 
cal component  of  the  local  terrestrial  magnetism)  and  a  magnetic 
reconnoitre  map  is  roughly  made  out,  showing  the  direction  and 
distribution  of  the  ore.  The  field  is  now  divided  up  into  squares, 
generally  of  40  feet  sides,  pains  being  taken  to  place  the  base 
lines  as  near  as  possible  in  the  centre  of  the  magnetic  field,  and 
parallel  with  the  strike  of  the  vein. 

The  section  points  on  the  base  are  marked  with  stakes  or 
stones.  The  observations  with  the  inclination  scales  can  now  be 
made  with  or  without  the  aid  of  the  plane-table.  When  using 
the  table,  the  scale  is  laid  on  it,  so  that  the  edge  of  the  frame 
which  is  marked  X  or  S,  is  close  up  against  two  small  brass  pins 
fastened  in  the  table.     The  plane-table  is  now  levelled  (by  the 
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ttkl  of  the  spirit  level  on  the  scuK'),  mi.l  then  turniMl  until  the 
needle  points  at  f)0  .  The  scale  is  now  raiscMl  l,y  the  han.llr.  an<l 
the  lower  en<l  of  tlu-  franu-  uiommI  up  a^rjiinst  the  pins,  i.e„  the 
iiistniinent  place.I  at  n;rl,t  an^Hes  to  the  local  nmpu-tic  nieri.lian. 
Willi. .ut  the  plane-til.le  this  an^^le  can  Ik?  approximately  «letcr- 
minr.l  by  hoMin^r  the  saile  hy  the  han.lle  ami  allowing'  the 
instrument  to  han«,'  free,  at  ri«,'ht  an;,'les  to  the  ma^nietie  nieri.lian. 
An  error  of  5  in  this  plane  <loes  not  ^'enerally  8i;,njify  much,  hut 
when  the  uiv  is  l(M)ke«l  for  at  a  consi.ieral.le  •lepth.an*!  when  the 
horizontiil  intensity  is  stron^r  (which  is  indicatetl  hy  a  lively 
motion  of  the  nee<lle  in  the  horizonUil  plane),  the  t^ihle  sliouM  Ijc 
used,  especially  for  determining^'  the  max.  values. 

The  results  olitiined  are  marked  in  the  projK'r  places  on  the 

cross-secti(»n    paper,    the    ruling'   of    which    corres|H>nds    to    the 

livisions  on  the  tield,  and  ecpial   results  com  hi  ned,  so  as  to  form 

lines,  each  of  which,  thus,  indicate  an   equal   vertiail   ma^nietic 

intensity. 

A  sufficient  nund^er  of  olwervation  jH»ints  for  marking  these 
lines  accurately  on  the  map  while  surveying  should   Ijg  taken, 
which  often  necessitites  oKservations  Iniin^  t*iken   Initween  the 
enxss  lines,  especially  in  the  innnediat4'  vicinity  of  the  ore,  say 
every  5  or  10  ft  on  the  cross  lines,  off*  from  the  l»ase  line.     1^- 
sifles  the  ol.tained  results,  such  as  remarks  the  presence  and  intlu- 
uc(»  of  iron.  ore.  an<l  or  ore  dumps,  etc.,  .should  J)e  note<l,and  their 
l»ositions  sluiwn  on  the  map.     Contour  lines  of  the  field  are  also 
platted  (in  event  of  the  pound   Ikmu^'  undulating')  with  the  aid 
of  the   ali«lade  instrument     The  .litterence  in  the  level  U»tween 
two  iK>ints  A  and  H.  the   horizonUd  distance  lietween   which   is 
known,  is  readily  determined  in  the  following'  manner: — Tut  the 
the  plane- tiMe,  with   the  alidade  instrument  at  A,  levelling'  the 
same.      Place  at  B  a  jxjle  of  the  siime  len;,'th  as  the  hei^dit  of  the 
instrument  alx^ve  pound,  and  si^ht  to  the  top  of  the  pole,  fn»m 
one  sic^ht  of  the   alidade  to  the  op|K>site  one,  and   n-jwl  off  the 
number  of  degrees  thus  ohtiined.    The  numl>er  multiplie<I  by  the 
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known  horizontal  diHtance  Ixitween  A  imd  H,  and  diviilcMj  \ty  100 
ff'wtiH  i\u'  <lin'«'n;nce  of  l<;vel  Koii^ht.  TIiuh,  l>y  following  tli<;  Imihc 
line  hikI  Ni^^htin^  to  the  fixed  |xjints  (\)*AiiH)  on  thiK  line,  hh  well 
lus  to  thr  nuiiihered  Htickw  on  the  cfohh  lines,  the  leveU  can  easily 
bo  read  and  niarkcil  down  on  the  map,  aH  the  distance  Ixjtween 
tlio  ultovc  points  are  known,  and  the  calculations  simple.  The 
more  important  features  of  the  to|>o^rapliy  of  the  Held  should 
also  be  platte«l  on  the  map,  so  that  the  fixe<l  points  on  the  ba«e 
linr  can  ejusiiy  be  found  when,  subsequently,  we  are  trying  to 
tiiid  tlu;  on*  le.-ui  d(,'sit^nuited  on  the  map. 

The  directicjnof  the  terestrial  magnetic  meridian  is  observe<l 
on  iiia<(netically  neutral  ground,  near  the  ore  field,  and  thii*  will 
be  the  north  line  of  the  map. 

The  magnetic  maps  thus  ol)tained  should  Ije  colore*!,  using 
ditferent  tints  for  the  different  intensities,  blue  being  used  for 
the  positive,  and  red  for  the  negative  intensity. 

Among  the  sources  of  error  met  with  in  a  magnetic  survey, 
the  following  should  especially  be  guarded  against :  Changes  of 
temperature  and  humidity  of  the  atmosphere,  windy  weather, 
and  the  presence  of  objects  of  iron,  ore,  piles,  etc.  The  latter 
cause  an  added  northerly  attraction  alx)ve  them,  and  a  southerly 
attraction  on  the  sides.  A  large  wire  rope,  for  instance,  at  25  ft. 
above  ground  is  sufficient  to  cause  a  deviation  of  6'  to  10'  on  a 
sensitive  instrument. 

Calculations. 

1.  For  calculating  the  vertical  intensity  of  the  magnetic 
force,  we  will  first  deduce  a  general  formula  for  the  value  of  the 
angle  obtained  by  the  magnetic  needle,  when  the  inclination 
scale  is  placed  vertically,  independent  of  its  position  in  the 
horizontal  plane.  Let  us  then  suppose  that  the  needle  is  com- 
pensated for  the  vertical  force  of  the  terrestrial  magnetism  (its 
influence,  therefore,  not  to  be  taken  into  consideration)  and  that 
the  observation  is  made  in  a  macjnetic  field,  where  the  N  end  of 
the  needle  gives  a  positive  angle,  i.e.,  is  attracted  downwards. 
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Supposiu^r  also  that  the  instrument  is  not  in  the  phiue  of  tl 
nui^nietic  nieriilian,  and  that 


lU 


/>  =  t}»e  rtn<;le  U'tween  the  ineridijin  plane  an<l  the  vertiail  phme 

throui^h  the  lonptudinail  axis  of  the  neeille. 
v  =  the  inclination  an^'le  of  the  needle,  i.tf.,  the  deviation  from  its 

horizontal  position, 
(r- the  local  vertical  nia«(netic  intensity,  the  terrestrial  nia^ie- 

tisni  exce|)ted. 
/i  =  the  resultant  lioriznntjil   nia^metic  intensity  at  the  place  of 

ohservation.     The  force  with  which  R  attnicts  the  nee<lle  in 

its  vertical  plane  is  therefore  R  Cos  b. 
ir=the  weifjht  of  the  neeille,  not  counting,'  the  counter  wei^'ht. 
/•=the  <listince  Ixjtween   the  axis  an<l  the  centime  of  gravity  of 

the  nee<lle. 
/>-the  totd  nia«,nietic  force  of  the  needle,  which  for  convenience 

siike  is  supposed  to  l>e  concentnitetl  at  one  jxjint  in  the  N 

end  of  the  neeille,  and 
^  =  the  distance  from  its  axis. 
//}.  =  the  magnetic  momentum  ^/x". 

The  forces  influencing  the   needle  are  shown    lu    liic   uliove 
•  lijigram.     The  e<|uation  of  e(|uilil>rium  will  l>e  : 

dp  Cos  vs=  Rp  Cos  b  Sin  v  «+  W  Sin  r  r 
;m=  m         Gm  Cas  vR  Cos  6  Sin  v  m-^  W  Sin  v  r 

"r 


(?=:?•■ 


G=(«Co8  6  +  ^)t 


an  r 


...(1) 
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''   '         f  r\ 

*m  h    =ti    CvOIlStUIlt. 

VI 

(lr={li  Cos  h^K)  Tan  V (2) 

uikI  if  /y-:IM)  ,  lis  ill  tho  vertical  Hurvoy  dcHcrilK'd,  then  the  ver- 
tical intensity 

n=l<  Tan  V (3) 

'I'Ikj  lines  cum  1  lining  etpial  values  of  /;  c^n  the  maps,  there- 
f<jre,  also  form  the  lines  fr^r  the  vertical  intensity. 

I^'ordctcrminin/^^  the  constant  K,  magnetically  neutral  ground 
is  sought.  After  the  plane-tahle  has  heen  set  up,  a  stnjn^  mag- 
net is  suspended  under  and  at  least  70  c/m  from  the  same,  with 
its  N  end  turned  upwards ;  the  tahlc  is  levelled,  the  magnetic 
meridian  directly  a)»ove  the  mafrnct  is  observed,  and  here  two 
observations  are  made,  one  with  the  instrument  pl.iced  at  right 
angles  to  the  magnetic  meridian,  the  other  with  the  instrument 
in  said  meridian,  and  in  such  a  way  that  6=  180\ 

?/.  =  the  angle  obtained  in  the  first  instance, 
IV  =     "  "  "        latter     " 

If  these  values  are  substituted  in  the  formula  (2),  and  as 
Cos  6  =  0  and  1  respectively,  then 

G  =  K  Tan  u={K-K)  Tan  i^ (4) 

K  (Tan  ?^'-Tau  u)=R  Tan  'ir (5) 

Here  i^  =  the  horizontal  component  of  the  terrestrial  magnetism 
Avhich  we  will  call  H,  thus 

Tan  li 

K=f^ ifi ^ / . . .  .(6) 

1  an  'it?  —  1  an  It  ^  ^ 

IV  can  be  larger  or  smaller  than  90  . 

When  IV  is  larger,  equal  with  or  smaller  than  90",  then  K  is,  res- 
pectively, smaller,  equal  with,  or  larger  than  H. 

2.  The  hoHzontcd  intensity  is  easily  deducted  from  formula 

(5): 

Tan  \v     Tan  u      ^j.  /         Ian  ?/\ 

Ian  w     Ian  v:          \          Ian  v:/ 
R'=K  (1-Tan  u  Cot  iv) (7) 
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3.  In  culculatin^r  the  vertical  diMance  from  the  surfuce  to 
the  upper  pole  of  a  vrrticfU  ore  depimt  we  will  make  the  supiM,- 
Mition  that  the  whnK.  nf  tlie  lua^nu-tic  fm-ce  in  the  upiKT  part  of 
the  ore,  tlie  north  jiole.  is  concentraUil  in  one  |)oint  A,  aw\  that 
the  S  pole  is  so  far  .listnnt  that  it  does  not  effect  the  rehitive 
value  of  the  results  in  those  parts  of  the  olwervation  plane 
nearest  to  the  ore. 


Two  oKservations  should  here  \m  made,  one  direct  al>ove  the 
lH)le  .4  (at  li,  which  point  is  indicateil  hy  a  maximum  value  of 
the  inclination  angle),  and  another  8omewhei-e  in  the  neiirhbor- 
hocKl  (at  C). 

d  =  the  vertical  disUmce  from  the  olxscrvation  plane  U)  the  pole  A. 

a  =  the  ancrle  B  A  C. 

V^  =the  angle  ohtaineil  at  Ji. 
K,=  «'  ..  (J 

G  max.  =  the  verticil  intensity  at  // 

P=  the  magnetic  force  at  the  ore   jwle  at  a  disUnce  1  from  the 
same. 
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\(nii)n\\i\ff  to  (*J)  tho  iiui^netic  iiitetiKity  at  Ji  i« 

P 

(J  iii;lX.=       =  K  Tail    /    ^      (8) 

P 

Tho  iiuignutic  force  at  C  la- — -——5  =  7^  C<»s'  (i 


(.jL.)' 

\CV>8  a/ 
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jind  its  vertical  component  (7,  = —  =  I\  Tan  </. (9) 

From  (.S)  and  (I))  we  ol^tain 

P        rii                   Tan  iL 
=  Ian  v^   = 

(T  K  ""      Cos^  a 

an<i 

Cos'  a  =-^'^'^iL^  =  Tan  a  Cot  v.,  ... .  (10) 
Jan  v,^ 

also  is 

(Z  =  ^  Cot  a (11) 

If  the  first  part  of  (9)  ~=k 

a 

then 

G  =  kCos'a (12) 

and  if  i^=the  horizontal  intensity  of  the  ore  magnetism  at  C,  then 

p 
F=    „  Cos  a  Sin  a 
a 

or  when  ~-  =  Jc 
a' 

F=h  Cos'  a  Sin  a (13) 

Viewed  generally  the  magnetic  maps  indicate  the  distribu- 
tion of  the  ore  deposits  in  the  field,  and  the  direction  of  the 
strike.  They  also  give  reason  for  many  detail  studies,  among 
which  the  principal  ones  will  here  be  mentioned. 

A  max.  of  the  magnetic  intensity  signifies  that  the  ore  rises 
or  crops  out  at  this  place. 

The  extent  of  an  ore  deposit  is  approximately  indicated  by 
the  longitudinal  diameter  of  the  curves  nearest  surrounding  the 
max.  value.  The  distance  to  the  centre  of  a  single  vertical  ore 
deposit,  which  is  deep  below  the  surface  in  proportion  to  its  own 


I 
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(Itpth,  can  be  consklertMl  to  \hs  at  least  0.7  of  lialf  tlu*  \vi«lth  (if 
the  nortlierly  iHjlar  attniction.  This  loile,  however,  is  not  alwayM 
Hpi)lical)le,  owing  to  the  many  cun<liti<ais  it  pre-sup|K>seH. 

The  character  of  the  intensity  curves  gives  a  genenil  i»Iea  of 
the  ore  dejKisit,  viz.,  nguhir,  ohlong  an«l  elliptic  curven,  surround- 
ing a  long  but  narrow  max.  curve,  or  circular  curvt-s  with  their 
max.  contined  to  a  small  pace,  indicate  a  ngular  ore  lens  ;  whereas 
irngiilar  curves  with  wide  and  nearly  circular  max.  fields,  inside 
of  which  the  intensity  but  slightly  changes,  |Hjint  at  irregularities 
in  the  ore  dejK)sit. 

Should  an  unsynnnetrical  expansion  of  otherwise  regular 
curves  appear  on  one  side  or  another  of  the  main  ore,  tliis,  as  a 
rule,  depends  on  the  presence  of  a  parallel  ore  lens. 

A  negative  intensity  value  (that  is  a  southerly  |M»lar  attrac- 
tion) has  many  different  indications  and  should  Ihj  clowely  studie<l. 
It  may  \>e  obt^iined  when  the  ore  dip.s,  in  which  case  the  ore 
nearest  the  foot-wall  will  give  a  more  or  le.ss  decided  southerly 
polar  attraction.  If  the  dip  is  nearly  vertical,  the  negative 
attraction  and  the  niin.  intensity  is  considenibly  pusheil  In^yond 
the  lower  ore  pole;  and  if  the  dip  is  aj>pi*oaching  the  horizontal 
plane,  the  southerly  polar  attraction  is  partly  spread  over  the 
lower  end  of  the  ore,  whereby  also  the  min.  will  l»e  found  clo«o 
to  the  iK)int  just  alH)ve  the  south  |)ole.  In  most  aises  the  south- 
erly polar  attraction  can  be  attribute<l  to  the  ore  de|xisit  l)eing 
several  times  longer  than  its  depth,  and  its  strike  l>eing  north 
and  south.  Many  have  but  slight  ext<'nt,  an<l  as  a  rule  these  in- 
dicate small  but  extended  ore  len.ses.  Southerly  [Ndar  attraction.s 
of  this  kind  often  occur  at  the  north  end  of  the  ore  Held,  in  which 
civse  the  ore  is  continuous  for  a  long  disUmce,  and  their  width  is 
also  frequently  very  great — sometimes  up  to  thousantls  of  feet 
It  sometimes  happens  that  the  northerly  i>olar  attractions  cover 
all  the  upper  part  of  the  ore  up  ta  its  northerly  end,  whereas  an 
extensive  southerly  |K>lar  attraction  stretches  north  of  as  well  as 
be^^ond  the  sides  of  the  ore.  This  would  indicate  a  relatively 
deep-lying  ore.     It  is  evident  that  a  large  magnetic  ore  dcj 
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can  iinhirr  iim^^uotisiii  in  a  Kiiuiller  one;  but  a  wmtl»«?rly  |>**lar 
attraction  u'i  this  cl»anu!t(!r  jh  hoMoiii  mot  with,  wliereiiH  two 
(.pp. .sit (  poles,  if  close  to|;etlier,  can  coiiHi«leral»ly  htren^tlien  one 
anotlu!!-,  JUS  t'oi  instance  when  an  extensive  ore  lens  is  cut  oH'  hy 
a  small  vein. 

I^'inally  we  may  allude  Ui  the  negative  attraction  often 
ol)scrvc(|  on  the  side  of  lar^'e  ore  dumps.  The  ciiuse  of  this,  as 
well  as  the  northerly  polar  attraction  al>ove  an  ore  dump,  is  that 
the  ore  pieces  coinph.'ti.'ly  or  partially  Jict  jih  soft  iron,  inlluenced 
liy  an  indiicin;^'  nia^nictic  force,  i.e.,  every  piece  of  ore  behaves 
like  a  vertical  i»ar  of  iron,  around  which  the  two  kinds  of  vertical 
intensities  are  arranged. 

II.  SiJRVEv  nEi.ow  Ground. 

For  deterniininf;  the  presence  of  any  ma^^netic  ore  in  the 
neit,dil)orhood  of  drifts,  etc.,  underground,  its  horizontal  magnetic 
intensity  is  calculated  according  to  the  preceding  formula  (7j,  or 
the  following  niodiiH  operandi  is  adopted  : — 

The  alidade  instrument  is  placed  on  the  plane-table,  which 
is  levelled,  and  the  inclination  scale  put  in  its  proper  place 
between  the  tianges,  so  that  the  diameter  drawn  through  the  zero 
points  stands  at  right-angles  to  the  slit  for  the  auxiliary  magnet. 
The  magnet  is  then  placed  in  a  certain  fixed  position  in  its  track, 
the  instrument  is  turned  so  that  the  needle  p<jints  at  0*^,  i.e., 
stands  at  right-angles  to  the  magnet  The  magnet  is  removed 
and  the  angle  of  the  needle  read. 


/?J) 


*rt  ^V 


/V 
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Let  N  S  represent  the  iiui»(net 

n  H=t\ni  position  of  the  iua«rnet  Ix'fore  the  re*ulin;r. 

n,  «,  =  tlie  magnet  after  the  remling. 

a  =  the  angle  obt^iined. 

/e=.the  resultiint  horizonUl  magnetic  force  at  the  phico  of  obser- 
vation. 

C'=the  force  of  attraction  on   the  needle  by  the  magnet  at  its 
present  fixed  jHwition. 

^'-  /i*  Sin  a. /|5\ 

An.l  if  the  observations  are  made  in  nuigm'tically  neutral 
ground,  i.e.,  in  a  phice  where  no  local  magnetic  forces  exist,  then 
R  =  H^thc  horizontal  com|)onent  of  the  terrestrial  magnetism  at 
this  plaoi'. 

C=  H  Sin  a, (16) 

where  a.  =  the  neutral  angle  (the  angle  obtained  in  this  case). 

If  now  an  observation  is  made  on  magnetic  gi-ound,  we  then 
obtiiin  from  (15)  and  (lli): 


bin  a 


(17) 


Finally  if  /'=the  local  horizontal  component  ut  tlie  magnetic 
force;  with  the  aid  of  the  alidmle  instrument  an.l  the  inclination 
scale,  the  direction  of  the  terrestrial  meridian  in  the  locality  Ih 
determined,  also  the  direction  of  li,  which  platt  on  the  map.  In 
the  parallelogram  of  forces,  where  //  and  /'are  comp<inent^.  an<l 
/i  the  resulUnt, // and  /i  are  known  <|uantitie»,  /'can  graphi- 
ailly  l)e  determined  to  value  and  direction. 

Treliminary  to  the  m.ignetic  survey  under  ground  the 
neutral  angle  a,  should  Ik;  determinwl  {i.e.,  the  |>ositi*>n  of  the 
magnet  in  the  triick  of  the  aliilade).  iw  well  as  the  direction  of 
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the  terrcHtriuI  iiicri«lijiii,  wliicli  sliouM  Im;  projxTly  platted  on  the 
mupH. 

Till-  nu'^lr  H,  Hhouhl  \n'.  chd.Hori  rather  Hiiiull,  Miy  uU^ut  25'' ,  or 
even  less.  It  \h  evidcait,  njiuiely,  that  no  other  hori//*ntal  mag- 
netic force  can  Ix-  .l<;t(rniiiii(Ml  in  the  manner  aforesaid ,  than  thone 
larger  than  the  constant  C'(Plat<j  III),  whicJi,  accfjrding  t^j  (IGj, 
will  ^Tovv  smaller  with  a  decreased  a^ 

If,  oner  for  all,  the  value  a,  lie  cliosen,  and  the  magnet  ad" 
juste<l  acconlin<^dy,  a  tahle  can  be  made  for  future  calculations, 

showiiifj  tlic  \alur  ot  t:,-: for  all  wlioie  deirn-es  of  a. 

If,  now,  a  magnetic  survey  is  about  U>  be  made  in  a  drift,  a 
base  line  is  chosen  witli  division  points  at  least  every  10  feet,  at 
each  of  which  three  observations  are  made :  1st,  the  direction  of 
the  total  horizontal  intensity  {R),  and  the  deviation  of  the  needle 
from  the  base  line;  2nd,  the  value  of  said  horizontal  intensity  (by 
determining  a  by  use  of  the  fixed  magnet) ;  3rd,  the  vertical  in- 
tensity. 

For  determining  if  the  ore  pole  is  situated  aVjove  or  below 
the  drift  level  two  other  observations  should  be  made  (by  hand), 
one  a  little  above  the  table,  and  one  about  a  foot  aVxjve  the  V>ot- 
tom  of  the  drift. 

In  plotting  the  maps,  the  position  of  the  drift  is  sketched 
out  on  a  good  sized  scale,  the  base  line  and  the  observation  points 
marked,  and  the  approximate  direction  of  the  horizontal  intensity, 
and  the  value  of  the  respective  angles  obtained  at  each  place 
designated. 

-/?  and  H  are  calculated,  and  H  chosen  as  a  unit  for  a  suit- 
able scale. 

The  parallelogram  of  forces  is  then  constructed,  and  the 
magnetic  horizontal  components  of  the  ore  body  determined  to 
direction  and  value.  The  vertical  intensity  should  also  be 
marked. 

If,  now,  all  or  most  of  the  arrows  thus  obtained  are  pointed 
towards  a  common  focus,  and  those  arrows  are  the  largest,  which 
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are  nearest  U)  this  iX)int,  aii<l  k'siiles  the  vertical  inU'iiMity  Is 
ne<rative,  there  is  reason  to  Injlieve  that  ore  is  here  Uj  l>e  found. 
Acconliii^r  ,w  the  arniw.s  meet  forwaiil.  (towanls  the  |Miint),  or 
hackwanis,  the  phme  of  ohservation  is  resi^ctively  aUive  or  Ihj- 
low  the  ina^iietic  centre. 

If  the  vertical  intensity  Ih)  positive,  tlie  ore  am  he  consi<lere«l 
as  located  over  or  lielow  the  level  of  the  oljservation  plane. 

ShuuM  there  l>e  a  lar^re  known  ore  lense  near  the  drift  in 
•  (uestion,  it  is  evi«lent  that  a  survey  of  this  kimi  would  often  Ik? 
of  no  value  a.s  re^nirds  discovering^  a  new  ore  l»o<ly.  The  same 
would  be  the  c^ise  if  the  ore  looked  for  shouM  happen  to  have  iU 
ina^nietic  centrum  on  the  exact  level  of  the  places  of  oWrvation, 
)»ut  in  this  wise  the  vertical  survey  would  ^ive  reason  for  con- 
tinuing' the  trial  work.  If.  therefore,  it  can  be  seen  that  the 
horizontiil  survey  in  many  insbmces  winnot  ^*ve  any  practical 
results,  yet  there  are  many  other  cases  where  they  will  l>e  met 
with  decided  succes.s. 

The  aUn-e  notes  are  extracts  from  a  very  carefully  |.npand 
and  exhaustive  paper  by  the  inventor  of  the  Inclinaticm  Scale. 
They,  aa  well  as  similar  abstnicts,  presente<l  by  the  writer  to  the 
United  States  Asstxiiation  of  Charcojil  Iron  Workers.  (Jounial, 
Vol.  VIII.,  No.  5),  a  few  years  tifrn,  of  Tnif.  Thalen's  Ma^ieU)- 
nuter.  arc  merely  intended  to  direct  the  attention  to  a  chiss  of 
instruments  in  use  in  Kurope.  Init  seemin«,dy  unknown  amon^ 
mining  men  in  Ameriai,  for  locating  a  mairnetic  ore  deposit 
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PART  IV. 


The  December  Quarterly  Meeting;  of  the  Society  was  held 
in  the  Rooms  of  the  Society.  129  HoMis  Street,  Hahfax,  on 
Thursday  the  7th  December.  Among  those  present  were: 
II.  S.  Poole,  Stellarton.  N.  S.  ;  John  K.  Mardman,  Oldham. 
N.S. ;  David  MacKeeii.  Ml'..  Sydney,  C.  B. ;  R.  H.  Brown. 
Sydney  Mines.  C.  B. ;  F.  II.  Mason,  Truro;  B.  C.  Wil- 
son. Waverley ;  r.  K  (jue,  Halifax;  B.  T.  A.  Bell.  Ottawa; 
Ci  W.  Stuart,  Truro;  D.  Turnbull.  Sheet  Harbor;  Charles 
Archibald.  Cow  Bay.  C.  B  ;  C.  K.  Willis.  Halifax;  H.  G 
Stemshorn.  Mooseland  ;  J.  II.  Austen.  Halifax;  Duncan  Mac- 
Donald,  Truro ;  A.  A.  Hayward,  Waverley  ;  Frederick  Taylor. 
Oldham;  W.  Blakcmore.  Cardiff.  Wales;  J.  J.  Penhale.  Black 
Lake,  Que. ;  G.  K.  Francklyn.  Halifax  ;  W.  Lithgow.  Halifax  ; 
Ilurrh  Fletcher.  Ottawa;  R.  G.  H.  Leckie.  Torbrook.  and  H.  M 
Wylde,  Halifax.  Secretary. 

Mr.  II.  S.  Poole,  President,  who  occupied  the  chair,  caiicd 
the  meeting  to  order  at  I  I  a.m. 

The  Secretary  read    the   minutes    oi    tiic    previous  mectm^ 
which  were  confirmed. 

NF.W   MLMBKKS. 

The   following    names    for    membership   were   handed   in 
L.    1.    1- idler,   J.  D.  Copeland.    Alexander    MacQuarric.    M.    R 
Morrow  and  Hector  Mclnnes. 

On  motion  these  gentlemen  were  declared  duly  elected. 


A   PROVIXCIAL  Mi;SI':UM   BUILDING  WANTKb. 

A  letter  from  Mr.  A.  H.  McKay  was  read  asking' the  co-oper. 
.ttion  (.r  the  Society  in  relation  to  the  erection  of  a  biiilch'nj; 
dcsi^rned  to  provide  accommodation  for  the  Victoria  School  of 
Art  and  Desi^m,  the  Provincial  Museum,  the  Akins  library  and 
for  mcctin^rs  nf  the  Institute  of  Natural  Science,  the  Mining,' 
Society  and  for  other  purposes. 

Till  President  expressed  the  opinion  that  this  Society 
should  lend  its  countenance  to  such  a  movement. 

Mr.  Gue  suggested  that  it  be  left  to  the  Secretary' to  secure 
the  co-operation  of  such  members  of  the  Society  as  were  avail- 
able when  the  matter  came  up. 

It  was  therefore  resolved  that  the  Secretary  of  the  Society 
be  a  committee  with  such  members  as  he  might  associate  with 
him  to  assist  in  carrying  out  the  views  expressed  in  the  letter  of 
Mr.  A.  H.  McKav. 


EFFECT    OF    A    LIGHTNING    DISCHARGE    AT  THE 

SCOTT    PIT. 

Contiuuing  the  Discussion  of  M/.  Chas.  Fcrgies  Paper,  read  at 
the  last  meeting,  Mr.  J.  G.  Rutherford,  Stellarton,  wrote:— 

"In  1835,  before  a  Select  Committee  of  the  House  of 
Commons  on  Accidents  in  Mines,  George  Stevenson,  of  loco- 
motive and  safety  lamp  fame,  while  admitting  that  the  electric 
spark  artificially  produced  would  explode  a  mixture  of  fire- 
damp and  air  of  a  proper  degree  of  inflamability*  doubted  the 
possibility  of  lightning  causing  an  explosion  of  gas  underground, 
and  added  'I  have  never  known  or  heard  of  an  instance  of  a 
mine  being  fired  by  lightning.'  " 

♦Note. — This  idea  is  now  known  to  be  erroneous. 
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Mr.   Jolin    Huddle,    prubably    the    most    practical    ininmy 

cn^Mnecr  of  his  da>',  who  was  examined  by  the  same  committee 

a  week  later,  in   reply  to  the  question,  "  In  addition  to  the  other 

contin^'encies,  >ou  have  expressed  a  ^'eneral  opinion  that  those 

accidents  may  result  from   the   sudden  discharjje  of  electricity 

produced    from  natural  causes?"  said  "They  may,  but  that  is 

jjcnerally  visible.       I  have  never  known  an  explosion  from  ii^jht- 

nin^'  except  when  it  ij^Miited  the  jjas  at  the  top  of  the  pit."     In 

support  of  his  opinion    he   instanced   the    I^iwson   Main   Pit.  70 

fjithoms  deep,  and  not  particularly  fier>'.      The  ventilation  havin^j 

been  deranged  from  some  cause,  the  workinjjs  were  filled  with 

jjas  and  as  he  expressed  it,  "the  shaft  itself  iK-camc  a  gas-pipe 

and  was  then  dischar^nn^'  what  was  jjeneratcd  below.      This  dis- 

charjje  was  a.sccndin^^  in  a  current  from  the  mouth   of  the  pit, 

when   the  thunderstorm  came  on  ;    a  flash   of  lijjhtning  i^'nitc*<I 

the  ^Ms  and  a  very  heavy  explosion  immediately  cn.sucd."     He 

stated  that  he  had  no  connection  with  the  collier)-,  but  hap|K-ncxI 

to  be  near   the  pit   when  the  explosion  occurred,  and  what  is  of 

further  interest,  he  said   *  I  went  to  see  the  havoc  that  had  been 

made  at  the  Lawson  Main  Pit,  and  had  btx'n  there  a  short  time, 

with  a  ^'reat  numl)er  of  other  |)eople,  when  another  explosion,  a 

most  furious  one,  took  place,  when    I    was  within    18  feet  of  the 

top  of  the  shaft."      This  explosion  occurred  about  an  hour  and  a 

half  after  the  first.       He  also  informed  the  committee  that  his 

father  had  seen  lijjhtnin^  descend  the  pumps  in  an  engine-shaft. 

and  while  doin^  no  more  harm  than  alarminjj  an  en^ine-wright 

in  the  shaft  by  its  "  rattle,"  spent  itself  in  the  water  in  the  sump 

below.       Huddle's  opinion  was  that  had  the  pit  bottom  bcx^n  foul 

an  explosion  would  have  immediately  taken  place. 

.\t  Tanfield,  Moor  Collier)  ,•  in  the  County  of  Durham,  un 
Jul)  iJth,  1S80,  a  flash  of  lij^htninjj  passed  down  the  working 
shaft.  216  feet  deep,  struck  the  flat  shc^ets  and  then  divided  and 
passed  throuj^h  the  workings,  where  over  a  distance  of  70  chains 
it  was  seen  by  several  men  at  various  points        A  rr.rnniiti-.-  ..f 
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the  Institute  carefully  invest i^atcf I  the  matter  and  was  satisfied 
from  tlic  evidence  taken  that  the  rejx^rt  was  correct.  Nodamajje 
resulted  on  this  occasion.  There  were  two  columns  of  steam 
pij^es  in  the  shaft,  the  exhaust  extending  25  feet  above  the  mouth. 
A  heavy  peal  of  thunder  was  heard  underj^round  simultaneously 
u  ith  tin-  liL;htnin^^  The  characteristics  of  the  discharj^e  as  ob- 
served were  a  flickering,  unsteady  li^ht  on  the  rails,  accompanied 
h\'  a  noise  resembling  the  explosion  of  ^un-caps. 

In  the  course  of  a  lon^  discussion  which  followed,  Mr.  I).  V. 
Morrison  mentioned  a  similar  ca.se  occurin^  at  Acomb,  Hexham, 
at  a  pit  that  had  been  closed  for  two  years.  The  wire-rope  guides 
and  ropes  had  been  left  in  the  shaft  when  abandoned,  as  well  as 
the  ca^es  and  the  mouth  of  the  shaft  railed  off,  and  it  was  im- 
possible for  an)'(jne  to  be  below,  on  the  Sunday  afternoon  when 
in  the  midst  of  a  thunderstorm  and  simultaneously  with  a  flash 
of  lightning,  the  pit  blew  up  and  the  cages,  ropes,  etc.,  were 
thrown  to  the  surface. 

Mr.  Henry  White  described  a  case  of- lightning  descending 
the  shaft  of  the  West  Thornley  collier)'  on  December  iith, 
1883,*  where  on  two  previous  occasions  a  similar  electrical  dis- 
charge had  been  observed.  This  collier)-  was  1000  feet  above 
sea  level  and  was  sheltered  on  one  side  b\-  a  hill  50  feet  high. 
The  shaft  was  25  fathoms  deep,  had  steel  ropes  and  cages,  iron 
rail  guides,  iron  buntons,  four  rapper-wires  and  three  columns  of 
steam  pipes.  According  to  the  evidence  of  those  employed  at 
the  shaft  bottom,  the  lightning  appeared  to  have  descended  b\'  a 
rapper  wire  and  then  glanced  to  an  uncovered  portion  of  a  steam 
pipe.  There  was  a  brilliant  light  and  "  a  noise  like  that  of  the 
firing  of  a  gun."  The  winding  engine  man  saw  the  lightning 
strike  the  pulleys  and  the  collier}'  chimney  was  struck  and  much 
damaged  at  the  same  time,  but  there  was  no  damage  done  under- 
ground. 

On  the  two  previous  occasions  when  the  pit  had  been  simil- 
arly visited,  slight  shocks  were  sustained,  in  one  case  b\'  a  banks- 

*Traus.  North  of  England  Inst,  of  M.  and  M.E.,  Vol  xxxiii,  Part  III 
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man  who  had  his  hand  on  the  cajje's  neck,  and  in  the  other  by 
the  underj^Tound  en^'incman  who  had  hold  of  the  throttle  valve 
handle  and  who  also  saw  the  lij^'htninj^.  It  was  supf)oscd  in  both 
cases  to  have  struck  the  rojx:  and  passinj^  throuj^'h  the  steel  caj^c, 
continued  its  way  by  the  iron  ^^uides  to  the  bottom  and  thence 
alonj^  the  rails  whereon  the  first  orrasi. hi  Ir  was  seen  on  the  rails 
«So  yards  from  the  shaft. 

On  October  2 1st,  i8S6,*  the  same  collier>-  was  a^ain  struck 
<lespite  the  fact  of  a  li^htnin^'  conductor  having'  been  placed  on 
the  chimney  which  was  only  68  feet  away  from  the  pulleys  and 
25  feet  higher.       On  the  day  of  the  dischar^^'e  a  severe  thunder- 
storm with  much  rain  prevailed  and  the  li^jhtning  went  down  the 
pit  twice  in  five  minutes.     An  onlooker  close  to  the  cage  said  the 
li^^htnin^'    appeared  to  come   down    the  rojx; ;    another    farther 
away  hut   within  iS  inches  of  the  steam  pipe,  saw  the  light  and 
received  a  slight  shock  in  his  elbow,  and  the  hauling  engineman. 
40  yards  from  the  shaft,  stated  that  his  engine  house  was  lighted 
up  iiid  he  heard  a  sharp  rejx)rt  which  led  him  to  supfKJsc  that 
some  part  of  his  machincr>'  had  broken.       While  examining  his 
engine  he  saw  a  second  flash.       Two  lads  attending  a  landing 
660  yards  from  the  shaft  saw  the  place  lighted  up  and  heard  a 
fizzing  sound  which  was  re|x.Mtc»d  five  minutes  aftcnvards. 

DISCUSSION. 
Messrs.  R.  II.  Brown,  Charles  Archibald,  and  W.  Hlakemore 
took  part  in  the  discussion  on  the  above  pa|x:r. 


r,OVKRNMI-\T   AID    ic)   MINING. 

The   PRKSIDKNT  suggestefl  that  the  |>a|KT  by  Mr.  J.  K 
Hardman   on    the   subject  of  "  Government  Aid  to  Mining,"  be 
read  before   the    Mines  Committee  of  the    House  of  Assembly 
He  thought  it  would  be  well   if  a   resolution  was  moved  to  that 
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effect.       The  Society  should  ask  ficrinission  to  apfx:ar  Ixrforc  the 
Coinmittcc  of  the  House  and  lay  their  views  before  it. 

Mk.  (i.  \V.  SIKWART  moved  that  the  Council  of  the 
.'-x^cict)'  send  a  committee  before  the  Committee  of  the  House  of 
Assemhl)"  on  Mines  and   Minerals. 

Mk.  J.  II.  A  rSTlCN  seconded  the  motion,  which  was  agreed 
to. 

The  I'R  I'.S  11  )1',  NT  N.iid  it  would  be  well  for  mcml^rs  of 
the  Socict)  wlio  ha\c  any  suggestions  to  make  respecting 
mining  legislation  to  do  so  now,  so  that  they  might  be  emlxxlied 
in  the  letter  to  the  Provincial  Secretary  which  at  the  last  meet- 
ing of  the  Society  he  had  .suggested  might  be  submitted. 


THE    DUTY    ON    MINING    MACHINKRV. 

Mr.  B.  T.  a.  BKLL— In  view  of  the  visit  of  the  Rt.  Hon. 
Sir  John  Thompson  and  Sir  Charles  H.  Tupper  to  Halifax  this 
week,  would  it  not  be  advi.sable  that  a  deputation  from  the 
Society  obtain  an  interview  and  explain  the  necessity  for  some 
clearer  interpretation  of  the  law  relating  to  the  imports  of  free 
mining  machinery? 

Mk.  CHARLES  ARCHIBALD— This  would  be  a  good 
opportunit}'  to  bring  the  matter  before  the  Government. 

?klk.  B.  T.  A.  BELL — I  may  add  that  the  General  Mining 
Asociation  of  Quebec  has  been  notified  by  the  Hon.  the  Comp- 
troller of  Customs  that  the  resolution  of  that  body  asking  for 
an  extension  of  the  language  of  the  Act  will  receive  consideration 
by  the  Government  when  it  revises  the  Tariff. 

Mr.  G.  W.  STEWART  did  not  think  that  any  of  the  gold 
mining  men  had  difficulty  in  getting  in  free  of  duty  gold  mining 
machincr}'  which  could  not  be  manufactured  in  the  countr}-.  At 
least  he  knew  of  no  instance  where  duty  had  been  paid  en 
machinerv  which    could    not    be    manufactured  in  the   countrv. 
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Hut  so  far  as  ^rold  miners  were  concerned,  there  was  a  subject  of 
even  ^'reater  importance  than  that  of  the  duty    (,n    machincr>'. 
I  le  referred  to  the  duty  on  explosives.       The  bill  for  explosives. 
>  car  ill  and  year  out.  was  far    in    excess  of  that  of  machinery. 
1  here  was  another  diftlcult)-.       There  was  not  a  railway  in  the 
L^nited  States  that  r,bjccted   to  carry  dynamite,  while  the  I.C.R. 
would  not  carry  it  under  any  consideration,  and  the  manufactur- 
ers suffered    as    well    as    the    consumers    in   con.sequence.       He 
thouj^rht  that  any  committee  apix)inted  to  interview  members  of 
the  Government,  should  discuss  these  matters  as  well. 

Mk.  HKLL  thou^riit  that  with  the  general  tenor  of  the  Customs 
Law.  there  was  no  great  objection.  Unfortunatel)-.  however. 
members  of  this  Societ)'  who  had  to  im|x>rt  .such  sixxialties  as 
coal-washing  and  briquette-making  machiner>-.  had  been  given  a 
ruling  that  according  to  the  language  of  the  law.  plants  of  these 
and  similar  kinds  were  manufacturing  and  not  mining  plants.  An 
altogether  erroneous  construction.  The  Government  had  promised 
to  consider  the  matter  and  a  (juiet  talk  with  the  Ministers  ex- 
plaining the  situation  would  doubtless  be  of  benefit  to  the  stand 
the  Societ)-  has  already  taken  in  the  matter. 

Mk.  STKW'ART  asked  whether  Mr.  Bell  objected  tohaxing 
the  question  of  explosives  dealt  with  at  the  same  time. 

Mk.  HKLL  said  that  he  had  not  considcre<l  the  question 
Mk.  JOSHPH  Al'STKN  said  that   his   firm  had  been  in 
communication  with  the  Comjitroller  of  Customs  jn  relation  to 
the  duty  on  wrought  iron  pipe  of  over  two  inches  in  diameter. 
I  his   was   mining  machiner>'  in  every  .sense  of  the  word  as  no 
pump  was  complete  without  it.  but  the  Comptroller  of  Customs 
said  that  such  pipe,  above  two  inches  in  diameter,  could  not  come 
in  under  the  head  of  "mining  machiner>-."       His  finn  had  im- 
ported  a   quantity  of  six  inch  pi|>c  for  the  New  Glasgow  Coal. 
Iron  and  Railway  Co..  and  different  mines  importeii  large  quan- 
tities of  pi|>c  ranging   in   diameter  from  three  and  four  to  six 
inches.     This  was  a  very  im|X)rtant  point. 

Mr.  DAVID  M.uKKKN.  M.P.,  thought  Mr.  Bell's  idea  a 
good  one.       It    was  \er>-  much  in  a  line  with  the  contentions 
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recently  made  by  the  Uominion  ('oal  Co.,  Limited.  He  would 
be  more  than  pleased  if  a  committee  of  the  Society  could  have 
an  interview  with  the  ministers  and  have  the  matter  fairly  re- 
presented to  llicni.  Instances  continually  arose  where  officials 
maintained  thai  machinery  of  a  certain  description  was  not 
mining'  machiner>'.  1  he  trouble  was  that  they  did  not  under- 
stand it,  and  he  thou^du  it  would  be  well  to  have  a  schedule  of 
such  machinery  as  mi^^ht  be  required  made  out  and  presented 
to  the  Ministers,  in  res|)ect  to  wrouj^ht  iron  pi|x;,  he  was  rather 
of  the  opinion  si.\  inch  wrought  iron  pi|>e  was  admitted  free  of 
(lut\.  riic  dominion  Coal  Company  imported  s^jmc  the  (ither 
da\'.  and  he  did  not  think  that  they  were  required  to  pay  duty 
after  representing  the  matter.  In  view  of  the  unsettled  state 
of  the  tariff  question,  he  thou^^ht  it  mi^ht  be  premature  to  make 
a  demand  for  concessions.  There  mi^ht  be  some  very  material 
chan<^es  made  with  respect  to  machinery. 

Mk.  H1':LL  .said  the  question  was  merely  with  respect  to  the 
interpretation  of  the  present  Act. 

Mr.  ILWW'ARD  .said  that  to  gold  miners  the  question  of 
explosives  was  a  ver>'  .serious  one,  and  if  the  Mini.sters  were  to 
be  waited  upon,  he  would  like  this  question  to  be  brought  up. 

Mr.  H.ARDM an  thought  it  would  be  better,  .simply  to 
appoint  a  committee  and  instruct  them  on  various  points,  rather 
than  pass  a  resolution  defining  what  the  duties  of  the  committee 
were  to  be. 

Mr.  MacKEKX  .said  there  could  be  no  u.se  in  giving  any 
detailed  instructions  to  the  committee.  It  could  only  be  ^  pro 
forma  matter  in  any  case.  A  committee  would  be  appointed  and 
certain  contentions  would  be  brought  to  the  notice  of  the  Minis- 
ters, and  for  the  present,  that  would  be  the  end  of  it.  If  one 
member  of  the  committee  who  favored  a  change  in  respect  to 
explosives  was  appointed,  and  another  who  favored  a  change  in 
respect  to  the  duty  on  mining  machiner>',  the  views  of  all  parties 
could  be  brought  out. 

Mr.  STUART— \\'h\-  do  you  object  Mr.  Bell,  to  adding  the 
question  of  explosives  to  your  resolution  ? 
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Mr    iil,Ll.-Mai„ly  because  the  Society  has  unanimously 
p...  „sclf  on  record  res,K.ctin«  the  mining'  -nachineo"  question 
"h.e  the  subject  of  explosives  has  no.  been  bc-fore  The  Society 
unt,    to-day.       In  the  order  of  business,  he  thought  Mr.  Stuart 
should  put  h,s  resolution  .separately,  and  have  it  di.scu.s.s«l  by  it- 

further  than  he  was  strongly  of  opinion  that  the  home  manufac 
turer  shouki  be  encourajjerl.      lie  would  move  the  following  • 


(O)      "  Hvn\\..\     I), 
Hon.  Sir  John  Tl. 
yrviMiuti  of  the 
Can 


"»**"•"  ■■■' "' '■  I  u*auui**iur^   in 

on  OoitL:oS"lhl;::;/^,:'ryT'*  ''•''"^"°''  "^'>"    ■  -'^>  -'  '  •  of  .^^^o.^rr. 

The  rcsolution.s  ucrc  respectively  M^cnm\ix\  by  Mr  Ichn 
Hardman  and  Mr.  Frederick  Taylor. 

Mr.  STUART  moved,  .seconded  by  Mr.  Ilayuard  that  the 
discussion  be  adjourned  and  be  resumed  at  2.30  p.m. 

The  PRI':SII)1.:\T  put  this  resolution  which  was  declar.-.l 
lost. 

Mk.  UW  ward  then  moved  in  amendment  to  .Mr  Hell's 
resolution,  seconded  by  M.  \rchibald.  •  that  the  committee  be 
also  instructed  to  urge  the  reduction  of  the  duty  on  explosives 
imported  into  Canada." 

Mk.  STUART  said  that  the  cost  of  explosives  here  wa.s  a 
hum^e<l  per  cent,  more  than  it  was  in  the  United  States,  and  he 
tailed  to  see  wh>-  people  operating  mines  should  be  placcxl  under 
such  a  burden. 

Mk.  HARDMA.N  .s.wi  that  theeflbct  of  a  reduction  of  the 
duty  on  explosives  would  be  that  dNnamitc  would  be  imported 
and  would  not  be  made  in  this  countr>-  as  it  could  be  The 
question  in  respect  to  machincrj-  had  been  before  the  Society  for 
three  years  and  had  been  before  the  Quebec  A.s.sociation  for  the 
same  length  of  time,  while  the  question  as  to  explosives  had 
never  been  brought  up  before.  There  wa.s  no  connection  between 
the  two  questions  and  no  reason  ^.l,y  they  should  be  cmbodi«l 
in  the  same  resolution. 

Mk.  BKLL  said  that  dynamite  and  other  explosives  were 


I40       TRANSACTIONS   OF   THK    MINING    ROCIKTY    OF   NOVA   SCOTIA. 

made  in  the  country,  and  he  was  in  favor  of  niakiny  ihcm  as 
cheaply  as  possible. 

Mk.  II  WW'AKI)  said  he  did  not  see  that  any  further 
discussion  as  to  the  duty  on  explosives  was  nccessar)'.  He  had 
not  heard  an\'  valid  reason  ^iven  for  refusin^j  to  incoriK>rate  that 
matter  in  the  resolution. 

Mk.  HI:LL  said  he  would  a^rce  to  the  two  clauses  of  his 
resolution  bein^^  consolidated,  but  he  coukl  not  consent  to  adding; 
free  explosives. 

It  bein^r  lunch  time,  the  Chairman  put  the  resolution  which 
was  carried,  to^^cther  with  Mr.  Hay  ward's  amendment. 


AFTHRNOON  SESSION. 

Amkndmknts  to  tiik  Minks  Act. 

I  he  incmlx.Ts  assemblecl  in  the  rooms  at  3.30  p.m. 

The  Society  proceeded  to  the  discussion  of  amendments  to 
be  submitted  to  the  C'ommittcx^  of  Mines  and  Minerals  of  the 
House  of  Assembly  in  relation  to  coal  and  ^'old  mines. 

Mr.  G.  W.  STUAkr  thou^'ht  that  deputy  commissioners 
should  be  ap|K)inted  for  the  different  gold  mining  districts. 
Many  outlying  districts  suffered  from  being  .so  far  from  the  head 
office. 

Mr.  J.  C.  Mc'DONALn  contended  that  deputies  should  be 
apjxiinted  for  the  various  districts,  to  place  jxxiple  living  in  the 
districts,  in  as  good  a  i^osition  as  jxrople  living  in  Halifa.x. 
People  in  the  city  t(K)k  up  areas  and  held  them  for  sale  only. 

Mr  J.  K.  MAR  DM. W  thought  that  the  \y^\  |)olicy  would 
be  to  alx^Iish  the  present  deputies.  He  thought  the  Government 
would  probably  do  that  more  readily  than  they  would  ap|)oint 
others. 

Mr.  STLWRT  i)rojx>scd  the  amendment  of  chapter  122  of 
the  Revised  Statues  (4th  series)  **of  the  partition  of  lancLs/*  so  as 
to  make  it  applicable  to  gold  areas  held  b\-  two  or  more  jxrrsf^ns 
who  could  not  agree  as  to  the  working  of  the  areas.  He  read  a 
draft  Act  which  had  been  preparcxi  with  this  object  :  also  an 
Act  to  amend  the  Act  to  consolidate  the  Acts  relating  to  mines, 
making  areas  hekl  by  two  or  more  }htsi.iis  x»ih;.-.  t  t..  f]^..  \.  t  \ty 
respect  to  the  partition  of  lands. 

Mr.  HARDMAN  thought  the  remtxlv  omrx.xtfl  wcnld 
meet  the  case. 

Mr.  FRKHKRICK  TAYLOR  said  that  the  chapter  of  the 
Revised  Statutes  referred  to,  at  present  only  appliet!  to  real  es- 
tate. The  amendment  making  the  chapter  applicable  to  mining 
areas,  he  thought  was  exactly  what  was  wanted. 

Mr.  GKORGK  STUART  said  that  there  were  many  gcxxl 
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properties  lyiiij;  idle  lx;causc  the  parties  cjwninj^  them  couUi  not 
a^ree  either  to  work  or  to  sell. 

Mr.  (*.   ]'\.  WILUSasked  whether  if  a   |>ro|x:rty  was  .sold 

under  the  Act  one  of  the  parties  roidri  not  \>\\y  it 

Mk.  STUART— Certainly. 

Mu.  A.  A.  HAYWARlJ  thou^'ht  that  if  one  of  the  parties 
was  a  niaii  of  means,  and  the  other  a  }x>or  man,  the  enforced  sale 
would  j^ive  the  former  a  stronjj  lever  aj^ainst  the  latter. 

Mk.  II. a  RDM  an  said  the  parties  would  no  doubt  tr>' to 
come  to  an  amicable  arrangement  rather  than  allow  the  property 
to  be  .sold. 

Mr.  H.  C.  WILSON  said  that  there  was  a  great  unfairness 
in  the  law  as  it  stood  at  present.  He  thought  the  remedy  pro- 
po.sed  would  be  satisfactory.  He  had  had  .some  experience  of 
the  working  of  the  law  in  connection  with  real  estate. 

Mr.  J.  C.  McDonald  asked  whether  there  was  any  pro- 
vision for  sale  in  any  other  way  than  by  public  auction.  Such  a 
sale  was  often  a  poor  criterion  of  value. 

Mr.  B.  C  .  WILSON  said  it  would  be  the  duty  of  the 
arbitrators  to  make  a  fair  division  if  they  could,  as  in  the  case  of 
real  estate.  If  the  parties  could  not  agree  among  themselves,  and 
a  fair  division  could  not  be  made,  there  was  no  alternative  but 
to  sell. 

Mr.  J.  E.  HA  RDM  AN  said  that  the  effect  of  the  amend- 
ment proposed,  practically,  was  to  make  mining  areas  real  estate. 

Mr.  B.  C.  WILSON  said  that  if  the  chapter  was  made  ap- 
plicable, the  properties  would  be  divided  with  the  minimum  of 
injustice. 

Mr.  a.  a.  HAYWARD  thought  that  present  ownerships 
should  not  be  disturbed. 

Mr.  G.  \\\  STL^ART  said  that  many  properties  which 
should  be  productive  were  now  lying  idle. 

Mr.  C.  E.  WILLIS  did  not  think  there  was  any  advantage 
on  one  side  more  than  the  other. 

Mr.  JOS.  H.  AL'STEN  said  it  would  be  a  good  argument 
for  the  poor  man  to  address  to  the  arbitrators  that  his  co-owner 
was  tr>dng  to  freeze  him  out. 
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Mk  JOHN  IIAKDAIAN  said  that  the  fact  that  such  an 
Act  was  found  to  be  ..cccssary  in  the  case  of  rtral  estate  showed 
Its  necessity  in  the  case  of  mining  pro|)crty 

Mk.  JOS.  11.  AUSTKN  thout^ht  that  while  there  nn«ht  be 
an  occasional  injustice  the  remed)-  pro,x,sc-d  would  be  of  Ka-at 
assistance.  ^ 

On  motion  of  Mr,  Stuart,  seconded  by  Mr.  Tajlor.  it  was 
reso  ved  that  the  amendment  pro,K,.sed.  be-  brought  to  the  notice 
of  the-  Committee  of  the  Hou.se  of  Assembly  on  Mines  and 
Minerals. 

Mr.  JOHN  HARUMAN  moved  that  the  Council  U-  in- 
structed  to  emb<xl>-  in  a  communication  to  the  Government  the 
views  presented  at  this  and  past  meetinjjs.  relative  to  amend- 
ments  to  chapters  seven  and  citjht  of  the  Rcxiscd  Statutes  The 
Mines  and  Minends  Act.  and  the  .Mines  Regulation  Act  , 

MK.  H.  C.  UILSON  seconded  the  motion,  which  was  passed 

I  ho  meeting  then  adjourned  until  8  p.m. 


EVENING   SESSION. 

At  the  cvcniiifj  session  which  was  held  in  the  St.  Julian 
Dining'  Kooin,  Ilah'fax  llr)tel,  there  was  a  lar^c  attendance, 
|)r()hal)I)'  the  best  since  the  Society  was  orj^anized,  the  President 
ill  tin-  cliair. 

riu-  meeting  proceeded  to  consider  the  following  pajxrr : 

iilUN    MAKlMi    IN     NOVA    SCoTiA    EAULV 
IN    THE    CKNTfRY. 

By  Mk.  H.  S.  Poolk,  Stkllarton. 

The  successful  establishinant  of  Iron  Works  at  Ferrona,  in 
Pictou  County,  according  to  the  most  modern  practice,  makes 
all  the  more  interesting  to  record  an  early  trial,  made  over  sixty 
years  ago,  to  produce  pig  iron  from  ores  of  that  County. 

When  the  General  Mininor  Association  obtained  the  mineral 
concessions  granted  the  Duke  of  York,  the  coal  pits  at  the 
Albion  Mines,  now  called  Stellarton,  were  opened  on  a  greatly 
extended  scale.  A  large  brick  building  was  put  up  in  1828  for 
foundry,  machine  shop  and  milling  purposes.  Power  was 
obtained  from  a  condensing  engine,  which  is  still  on  the  ground. 

At  the  same  time  the  sum  of  £1000  was  put  aside  for  the 
purpose  of  experimenting  in  Iron  making.  A  furnace  was 
erected  on  the  north  side  of  the  foundry  in  front  of  an  archway, 
now  bricked  up,  that  led  into  the  casting  house.  No  plan  of 
the  furnace  has  been  found.  It  was  probably  about  forty  feet 
high  and  eight  feet  in  diameter  at  the  boshes.  It  was  lined 
with  special  brick  a  foot  thick,  made  key  shape  to  suit  the 
circle,  and  backed  with  a  course  of  stretchers,  between  which 
and  the  casing  there  was  a  space  of  four  inches  filled  with  sand. 
The  casinsf  was  eiorhteen  or  twenty  inches  thick,  built  with  a 
batter  and  hooped.  The  hearth  was  built  of  special  brick  set  on 
end.  This  furnace  was  not  pulled  down  until  1855.  An 
inclined  way,  laid  with  iron  rails,  led  to  the  top  of  the  furnace 
for  charging  purposes. 
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The  season  of  1829  was  spent  in  fxperinientin;,'  with  the 
several  ores  of  the  tlistrict.  A  small  quantity  of  liinonite  was 
obtained  from  the  Fraser-Sadtller  property  at  BriiJj^fvillo.  hut 
the  bulk  of  the  ore  tried  was  red  hjuniatite  brought  down 
McLellan's  brook  from  the  locality  now  known  as  Iron  Mines 
Post  Office,  where  it  is  naturnlly  exposed,  and  was  easily  ^ot 
by  open  quarryint,'.  The  clay  ironstone  no<lules,  which  occur 
in  the  coal  were  also  carttMl  down  from  the  pits  to  the 
foundry,  and  roaste<l  in  open  heaps  In  the  search  for  iron  ore 
Coal  brook  was  well  explored  and  a  surface  trench  followed  up 
the  brook  for  800  feet.  This  trench  was  timbered,  and  when 
opened  a  few  years  ajro,  much  of  the  timber  was  founci  to  be 
sound. 

The  blast  for  the  furnace  was  got  from  the  foundry  en^'ine 
erected  in  1828,  and  which  continued  in  use  until  1871.  when 
new  machine  shops  were  put  up.  Tht  en;,Mne  was  condensing; 
and  the  pressure  of  steam  carrie<l  was  about  five  ptjunds. 
rei^nilated  by  a  tank  of  water  placed  at  the  necessary  lieight. 
When  in  the  course  of  time  leaks  in  the  boiler  occurre<l, 
temporary  repairs  were  afiected  by  a  layer  of  horse  manure 
covere<l  by  a  plate  of  iron. 

Besides  the  plant  referred  to  preparation^  wvn-  iim<le  for 
operating;  on  an  extende<l  scale,  and  a  blowing  engine  was 
imported.  The  air  cylinder  of  this  enj^ine  remained  lyin^'  on 
the  river's  bank,  where  it  had  been  lan<le(l  half  a  cencury  U-fore, 
until  1884,  when  it  was  broken  up.  Hut  the  steam  cylinder  and 
beam  were  utilized  in  Gordon's  pumpinp  enj^ine  at  the  bye  pit 
of  the  second  lift  of  working?*,  afterwards  known  as  the 
"  Crushe«l  Mines,"  and  the  bla.st  pipes  found  service  a.s  a  conduit 
for  the  first  fill  on  the  South  Pictou  or  Albion  Ilailway  l>elow 
New  Glasgow,  where  doubtless  they  may  still  In?  found. 

It  is  said  that  in  all  some  50  tons  of  metal  were  made,  but 
of  a  quality  that  was  useless  for  foundry  purposes  ;  it  was  hard 
white  iron,  pieces  of  which  still  lie  al>out  the  yard.  Of  what 
was  made  part  was  used  as  ballast  for  the  slip  at  Shipyard  Point, 
on  the  East  river.     Wei^'hts  about  the  colliery  were  made  of  it. 
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Tin*  "  hiihy  "  (ill  thii  rupf  u-^td  in  tin:  K(>(jr»l  piiiiif>iri^(  pit  in  Ktill  on 
Imiid,  uud  current  report  confirms  ProfehHor  How'h  statement  that 
MtainpL'rs  of  a  quartz  mill  at  Waverley,  ma«le  of  it  had  been  [pro- 
nounced to  he  ten  times  more  durahh?  than  Belgian  iron. 

Mr.  .)<>^t  pli  1),  Fra-ser,  cheinint  at  the  Ferrona  iron  worlcH,  who 
has  interested  himself  in  these  early  o[>erationH,  interviewe<J 
James  Mcl)(jnald,  tjow  85  years  old,  one  of  the  proHpectrjrM  for 
ore,  and  his  story  is: — That  the  Rev.  ])r.  McGregor,  on  whose 
farm  the  coal  (jf  th<!  Alhion  Mines  was  found  in  1818,  accom- 
panied Mr.  Richard  Smith,  the  manager  at  the  Albion  Mines,  in 
1828  up  McLellan'.s  brook  and  obtained  samples  of  ha;m'itite 
ore  which  were  sent  "  home "  to  be  analysed.  The  report 
received  was  favorable  and  accompanied  by  a  snuff-box  pen- 
-knife  and  razor,  made  from  the  .sample.  .Mr.  McDonald  was 
then  employed  getting  out  ore  at  Blanchard,  where  it  was  found 
solid  at  a  depth  of  13  feet,  and  was  blasted  out  for  transporta- 
tion to  the  Albion  Mines. 

Haliburton  in  his  hi.story,  page  428,  speaks  of  an  experiment 
having  been  "  made  at  the  Albion  works  to  reduce  some  of  the  clay 
ironstone,  mentioned  in  his  mineral  section,  viz.: — No.  4, 144,  156 
and  158,  into  iron  in  a  crude  state,  by  means  of  a  small  cupola 
erected  especially  for  raeltinsf  pig  iron  for  foundry  purposes  only, 
and  which  is  not  at  all  calculated  for  smeltincr  ore.  The  cakes 
having  been  prepared  in  the  ordinary  way,  and  the  ironstone 
calcined,  the  proper  proportions  of  each  were  gradually  intro- 
duced into  the  cupola,  to  which  was  also  added  a  little  limestone 
for  a  flux.  In  a  few  hours  this  small  melting  pot  (for  so  it  may 
be  termed)  produced  a  result  of  35  per  cent,  of  metal,  which  was 
so  lively  and  fluid  in  its  nature,  that  the  workmen  employed,  cast 
from  it  some  delicate  ornaments,  and  the  remainder  was  formed 
into  pig  iron  of  No.  1  quality,  presenting  a  fine  smooth  face,  and 
yielding  freely  to  the  file  and  drills." 

This  experiment  can  hardly  refer  to  the  special  furnace  else- 
where mentioned,  but  it  may  have  led  to  the  trials  in  the  larger 
furnace  which  local  tradition  says  were  protracted  and  met  with 
many  difficulties.     On  one  occasion   it    is  reported  the  metal  in 
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the  bottom  cooIcmI  and  had   to  he  cut  out  bv  ha.uin.r  and 
Certain  it  is  the  furnace  first  used  \\a.s  rebuilt. 

Mr.  Fraser  also  furnishes  an   analysis  he  made  of  th.- 
cast  in  1.S2I)  at  the  Albion  Mines  : 

Silicon    

Man-'anese 

Sulphur    

Phospliorus    

Combined  Carbon  I    oU'y 

Cfraphite  Carbon  0.(>G8 


"47 

chisfl. 

nu'tjil 


0 .  40I» 

0  .')04 

1  2;is 

0.788 


Total  Carbon 
Metallic  Iron  . 


0!)8 


Of  the  ore  got  from  McDonald's,*  at  HIanchard.  an  analysis 
was  published  in  the  Mines  report,  pa^^e  81.  for  1874.  as  follows  : 

Oxides  of   Iron       .  OO  71 

"  "    Man«^ari.  >.  0.18 

Silica  29.97 

Sulphur    0.09 

Phosplioric  Acid.  0.G3 

Yioldinji:  Metallic  Iron.  .  .  .  42.50 

An  earlier  atteujpt  at  iron  makmi;  than  this  in  Pict^ni 
County.  Haliburton  pai^'e  10.3,  tells  us  wa-s  made  at  NicUu 
many  years  l)efore  he  wrote  in  1828-9.  He  further  tolls  us  that 
in  182.">  the  Annapolis  Iron  Minima  Company  obuined  a  rhartor 
and  bought  iron  lands  in  Annapolis  County,  at  Nictau  and  other 
spots;  finally  .selectinix  the  rijrht  bank  of  Moos^-  River,  eight 
miles  from  Annapolis  for  the  site  of  their  furnace  and  erections. 
Dr.  Oesner,  in  his  Industrial  Resources  of  Nova  Scotia,  1849, 
describes  the  works,  page  255,  but  speaks  of  what  they  were. 
how  that  "the  smelting,  casting  and  manufacture  of  iron  coro- 
menced  under  the  most  favourable  auspices,  and  both  the  ore 
and  the  iron  produced  from  it  proved  to  be  unexceptionHbie" 

•Fletcher's  Geological  Report,  1892.  p.  1S2,  P.     Pattoraon's  Tliitorv  of 
t^ctoll,  p.  4io- 
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I>ut  lor  reasons  \u>  cnurneriitc'M  "  the  trip  liuiiiinerH  coaned  t^) 
move,  arnl  thr  pretty  village  of  Mon*.*.  iJivi-r  wuh  d*'*"T»''l  ^-v  all 
its  inlialiitarits." 

Di  I  low.  ill  his  Mincrah>j^y  of  Nova  Scotia,  IHiiU,  pa^e  100, 
(juntos  from  Knii^ht's  Prize  Kssay  on  the  ReHourccH  of  the 
PioviFicc,  tliat  sineltir)^  operations  were  resumed  at  CIenient« 
after  a  stoppage  of  thirty-three  years,  and  on  the  authority  f»f  the 
Bridi^etown  lte<ri.ster  that  in  1802,  five  tons  of  iron  a  <lay  were 
bein<jf  turned  out.  In  a  year  or  so  the  works  were  a^ain  closed 
and  so  remained  until  1874,  when  a  partial  attempt  to  re-open 
was  made. 

Messrs.  Jackson  ami  Alger,  in  their  Mineralo^ry  and 
Geology  of  Nova  Scotia.  1832,  describe  what  they  saw  of  the 
Province  in  1827.  They  mention  that  "the  bed  of  ore  at  Nictau 
has  been  opened  to  the  depth  of  eight  or  ten  feet,  and  some 
hundred  tons  of  the  ore  have  been  removed  to  the  smelting 
furnace,  situate  on  the  southern  shore  of  Annapolis  Basin." 
Again  they  say,  page  80,  when  referring  to  the  ores  of  the 
South  Mountain,  between  Nictau  and  Clements:  "Should  the 
spirit  of  competition  among  iron  manufacturers  in  Nova  Scotia 
ever  equal  that  which  characterizes  some  quarters  of  the  United 
States,  it  is  believed  that  no  part  of  this  range  will  lonsr  remain 
unexplored  or  fail  to  produce  abundantly  that  article,  on  which 
depends  so  many  other  arts  and  manufactures."  A  spirit  of 
competition,  a.s  is  well  known,  has  arisen  in  the  Province,  but  it 
still  leaves  this  district  of  country  practically  untouched. 
In  this  section  of  country  the  ores  are  all  highly  metamorphosed 
by  proximity  to  masses  of  granite,  but  eastward  of  Nictau  liver, 
on  the  extension  of  the  same  range,  as  distance  from  them  is 
attained,  the  effect  decreases.  At  Wheelocks,  only  some  of  the 
bands  of  shell  ore  are  macrnetic,  while  at  Torbrook.  still  farther 
away,  the  ore  is  altogether  red  hsematite.  Of  the  deposits  at  the 
latter  place  and  the  district  in  general,  we  have  an  interesting 
paper  by  Mr.  R.  G.  E.  Leckie,  published  in  part  2  of  volume  I. 
of  our  transactions.  Messrs.  Jackson  and  Alger  also  refer,  page 
96,  to  the  closing  of  the  establishment  at  Clements. 
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But  the  connection  of   both  these  authorities  with  the  early 
iron  niakinf(  in  Novh  Scotia  is  more  clearly  explained  in  a  letter 
of  Octoher,    1855,   by   the  former  U)   Mr.   Charles   1).   AichibalcJ. 
respectinjr  the  Victoria  Mines  at  Nictau.     In  the  letter  in  (|Ue»tion. 
written   from   the  State  Assayer's  office  in   Boston.  Dr.  Jackm.n 
says :—"  The  ores  from    Nictau   Mines   were  smelttMl    under  my 
observation  at  Clements,  N.S.  in  1S27.  and  I  had  then  an  oppor- 
tunity of  seeing,'  the  excellent  iron  which  they  protluceii.  Ixith  pi;; 
iron  for  foundry  purposes  and   bar  iron.      Mr.  Cyrus  A!j(er.  the 
distiniruished  iron  foun.ler,  be;,'an  the  enterprise  of  workin;(  the 
iron  ores  of  Nova  Scotia  at  the  Annapolis   Iron  Works,  and  met 
with  all  the  success  that  could  have  been  expected  in  the  businens. 
thoujjh    the    works    suspended    operations   ultimately,  owing  to 
political  causes."      He  then  speaks  of  the  advanU^^es  pos-sossed 
by  Nictau  for  making,'  charcoal  iron,  of  the  inexliaustib)e  supply 
of  iron  ores  at  that  locality  and  the  quality  of  the  ore.     Concern- 
ing: the  latter  he  says: — "  It   will   be   seen    by  my  analysis,  that 
there   is   between   5   and  0  per  cent,  of  lime  in   the  ore,  nearly 
enourjh  to  form  a  fusible  sla^'  with  the  silica  an.l  allundna.  with 
a  little  oxide  of  iron.     This  ore  is  certainly  the  mor»t  remarkable 
of  any  known  in  America,  both  for  its  abundance  and  its  sin^ndar 
constitution.     It  is  one  of  the  very   best  known  in  the  country 
for  the  production   of   the   finest   iron,  both   foundry   anr)   forj»e 

Dr.   Jackson   was   accompanied   on    his  viAit  in  .^4pt4;mber, 
1855,  by  Mr.  John    L.   Hayes  of  Washin^^ton.  who  also  made  a 
report  on  the  property.     Amonij  other  thinj^s  he  said  :     -  Fortu- 
nately the   excellent  (pialities  of  this  ore  ami   the  facility  with 
which   it  is  worked   in   the  blast  furnace  have  been  practically 
demonstrated.     Bar   iron   was   made   fn^m    this   ore   in   a   Hinall 
Catalan  forpfe  some  Hfty  years  since,  and  several  hundre«l  ton.s  of 
it  were  smelted    in    the    bla^t  furnace  which  wa.s    formerly  in 
operation  upon  Moose  River."     •     •     "  Having  Ijeen   personally 
engaojed  in  the  manufacture  of  charcoal  iron,  and  having  vis»ited 
nearly  all  the  charcoal  iron  establishments  east  of  the  Alleijhany 
Mountains,    I    know   no    locality    in    the    United    States  which 
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present  advuntat^es  equal  t^)  those  of  Nictau/'  *  •  I  have 
convcrne*!  with  Mr.  AI^jt,  who  erected  the  fiiinacMf  at  Moooe 
river,  and  hf  contirmed  the  statetnents  I  have  ma«Je  that  the 
Nictau  ore  was  worked  in  the  furnace  with  more  facility  than 
any  other  ore  which  cfMild  he  found." 

Mr.  K.  F.  Mushet  is  als^)  uiad»  to  speak  in  the  same 
uiMjualifiud  tcirrns  of  the  exc<dlence  of  the  iron  inad«;  and  the 
"  unrivalled  "  character  of  the  ore  for  iron  making.  With  such 
lecoiiiinendations  the  Acadian  Iron  Mining  Ass^>ciation  succeeded 
in  raisint^  in  London  the  necessary  capital  to  float  the  Acadia 
Iron  Company,  which  built  works  at  Nictau,  and  according  to 
Professor  How,  exported  in  1858  some  74^^  tons  of  imn  and 
in  1859  some  1125  tons. 

Dr.  How  also  describes  the  shell  ore  with  distinct  polarity, 
a  most  unusual  feature,  and  he  adds,  with  reference  to  the 
phosphorus  in  the  ore  which  the  Rev.  Dr.  Robertson  informed 
him  "  is  supposed  to  depress  the  marketable  value  of  the  iron." 
"  I  have  learned  from  another  source  that  the  ore  contains 
phosphorus  and  the  quality  is  said  to  be  injuriously  large." 
And  yet  the  analyses  of  Dr.  Jackson  do  not  show  either  phos- 
phorus, sulphur  or  titanium.* 

Dr.  Harrinorton  gives  notes  on  the  iron  ores  of  Canada  in 
the  Geological  Report  of  Progress  for  1873-4  .• 

One  of  the  furnaces  built  at  Nictau  was  .35  feet  high,  D  feet 
in  diameter  at  the  boshes,  and  4J  at  the  throat.  The  second 
furnace  was  of  the  same  diameter  but  3  feet  hicrher. 

At  Clementsport  the  furnace  that  w^as  repaired  in  1874  was 
"  3c  feet  high,  4  feet  in  diameter  at  the  hearth,  9h  feet  at  the 
boshes,  and  7  feet  at  the  throat.  It  had  three  twyers,  and  the 
blast  which  is  hot  and  has  an  average  pressure  of  If  to  2  lbs  to 
the  square  inch,  is  produced  by  water  power:  and  the  wheel,  a 
breast  wheel,  is  30  feet  in  diameter.  The  bluwinor  cylinders, 
three,  are  of  cast  iron,  4  feet   in  diameter  and    5  feet   stroke. 

*As  these  notes  only  relate  to  iron  making  early  in  the  century,  re.erence 
to  the  operations  at  Londonderry,  in  Colchester  County  begun  in  1849,  is 
purposely  omitted. 
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The  blast  is  heatLM)  by  burning  tin*  waste*  j^ases  from  the  furnace 
in  a  hot  blast  oven  containin;^'  17  siphon  pipes,  through  which 
the  air  is  made  to  pass.  The  oven  is  on  a  level  with  top  of 
the  furnace,  and  is  of  brick,  bound  with  iron.  The  ore,  called 
*  grey  ma;,'netic '  is  from  the  Potter  mine  and  yields  45  per  cent, 
of  pi^  iron,  but  of  poor  (juality,  unless  an  equal  weight  of 
BloomHeld  bog  iron  ore,  which  curries  2(j  per  cent  of  metal,  is 
used  wjjen  the  (juality  is  improved.  The  fuel  is  charcoal. 
130  (Winchester)  bushels  making  one  ton  of  pig.  The  limestone 
u.sed  as  flu.x  is  from  Hi.  John,  N    H." 

The  report  of  the  Department  of  Mines  for  ls7.'i  by  the 
writer,  states  that  in  that  year  (>30  tons  of  ore  were  smelted,  and 
the  metal  produced  only  ISO  ton.s.  Part  of  the  ore  having  been 
taken  from  the  Miller  mine.  Anal3'sis  of  the  Nictau  ores  were 
given  in  the  report  for  liS74,  page  Si  ;  and  for  ls7o.  page  61, 
shewing  sulphur  from  .05  to  .09,  and  phosphorus  from  AG  to  .79 
per  cent. 


DISCUSSION. 


Mk.  R.  G.  K.  IJ'X'KIK  said  that  he  hojxxl  to  be  able  in  a 
short  time  to  prepare  some  notes  to  add  to  Mr  Poole's  |>apcr. 

Mr.  H.  S.  POOLK  stated  that  Mr.  Fletcher  of  the  Geologi- 
cal Survey  was  present.  Mr.  i'letcher,  if  not  already  familiar 
with  the  country  referred  to,  would  work  over  it  shortly  and  the 
Society  would  be  glad  to  hear  from  him. 

Mr.  HUGH  l-I.KTCHKR  said  that  he  had  visitwl  the 
countr)-  some  few  years  ago,  and  he  had  taken  some  notes,  but 
Mr.  Leckie,  no  doubt,  was  much  more  familiar  with  it  than  he 
could  be,  after  such  a  .short  ins|x;ction. 

Mk.  H.  T.  A.  BKLL  moved  a  vote  oi  tiianK>  i'.  mc  Pres- 
ident for  his  valuable  contribution  to  the  literature  of  the  Society. 
The  [xiper.  together  with  that  read  at  the  June  meeting  by  the 
Rev.  Dr.  I\itterson,  on  the  Karly  Histor\-  of  Coal  Mining  in 
Pictou  County  would  be  exceedingly  valuable  f'»r  reference. 
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M  K .  J  o  1 1  \  1 1 A  R I ) M  A  N  took  pleasure  in  expressing  his 
concurrence  in  Mr.  Hell's  remarks  and  in  conveying  to  the  I'res- 
ident  the  assurance  that  the  paper  read  by  him  was  one  of  the 

most  \,'ilu;ihlc  roiitrihutcd  io  the  S(K:iety. 


GOLD  CMLORIXATION. 
A  DESCRIITION  OF  THE   NEWIiURY  VAUTIN  PROCESS. 

r.v  V.  H.  Mason,  F.  C.  S.,  Truro. 


I  will  first  draw  your  attention  to  the  Chlorinator  used  by 
the  Newbury  Vautin  Co.,  ot"  which  I  have  made  a  rough  sketch 
and  colored  it  equally  roughly,  but  it  will  enable  you  more  plain- 
ly to  see  of  what  the  different  parts  are  constructed. 

The  figure  represents  a  front  elevation  of  the  chlorinator 
with  the  cover  in  section.  The  main  body  of  the  chlorinator  is 
made  of  wood  bound  together  by  bands  of  wrought  iron,  and  is 
swung  on  trunnions  which  are  supported  on  V  shaped  castings: 
both  the  covers  are  detachable  and  are  fastened  on  by  bolts  and 
nuts,  the  joint  is  made  of  asbestos  cloth,  soaked  in  melted  par- 
affin or  sometimes  of  rubber  ;  the  whole  of  the  inside  is  coated  with 
paint,  the  body  of  which  is  made  of  ferric  oxide,  which  has  been 
found  to  be  capable  of  resisting  the  action  of  Chlorine,  but  the 
continual  abrasion  of  the  ore  against  the  sides  of  the  cylinder, 
renders  it  necessary  to  renew  this  coat  of  paint  fairly  often,  and 
this  I  consider  one  of  the  weakest  points  in  the  construction  of 
the  machine. 

In  the  centre  of  one  of  the  covers  is  a  tap  made  generally 
of  glass  lined  iron  tubing,  with  a  stoneware  or  vulcanite  cock,  in 
some  cases  the  whole  tap  is  made  of  stoneware. 

The  filter  bed  a  section  of  which  you  see  is  made  of  wood, 
with  grooves  turned  in  it  and  holes  are  made  in  these  grooves  right 
through  to  the  other  side,  the  whole  of  the  wood  is  coated 
with  the  paint  already  mentioned  ;  a  piece  of  stout  closely  \voven 
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canvas  is  stretched  across  this  and  forms  the  filter.  The  crests 
of  the  corrufjations  (if  I  may  use  the  expression)  support  the 
canvas  and  enable  it  to  carry  the  wei^'ht  of  the  ore.  while  the 
auriferous  sohition  percolates  through  the  canvas  into  the 
trou^rhs  from  whence  it  runs  away  down  the  holes. 

Having  described  the  machine  I  will  now  by  the  aid  ot  ihu- 
skeleton   section    through  a  chlorination   works,   metaphorically 
speaking  take  you  over  it  and  point  out  the  methods  of  conduct- 
ing the  processes  as  we  go  along.    The  concentrates  arc  brought 
into  the  sampling  room,  where  they  are  thoroughly  mixed  and 
laid  out  into  a  square  of  uniform  thickness,  string  is  stretched 
across  this  square  from  pegs,  placed   around  the  sides  at  equal 
distances  from  each  other,  thus  dividing  it  into  a  series  of  little 
squares,  from    each    of  which    a    box    capable  of  holding  two 
pounds  is  filled  and  placed  on  one  side  to  form  the  sample;  this 
if  properly  carried  out  should   form  a  fair  sample,  which  is  sent 
to  the  laboratory  where  a  pot  assay  is  made  of  it.  it  is  then  roasted 
in  a  small  roaster  placed  outside  the  laboratory,  the  loss  of  weight 
through  roasting  noted,  and  an  assay  of  the  roasted  concentrates 
made,  the  increase  in  the  percentage  of  gold  in  this  second  assay 
should  of  course  be  directly  proportional  to  the  loss  in  weight 
through   roasting.      From  the  roasted  ore   quantities  of  about 
three  pounds  are  taken  and  placed  in  stoneware  bottles  made  for 
the  purpose,  it  is  then   made  into  a  thick  mud  with  water,  and 
chloride  of  lime,  and  sulphuric  acid  added,  the  proportions  of 
these  last   two  substances  varying  in  each  bottle,  (thus  suppos- 
ing four  experiments  were  made  one  might  contain  J^  of  chlor- 
ide of  lime  another  i  %  and  the  others  ij^  and  2%  respective- 
ly) these  are  placed  in  a  cylindrical  box  connected  by  a  belt  to 
the  main  shafting  and  rotated  at  from    lo  to    12  revolutions  per 
minute  for  a  given  length  of  time.     The  contents  are  then  turn- 
ed  out  and  thoroughly  leached  with  water  and  the  tailings  assay- 
ed ;  the  best  of  these  experiments,  viz.:  the  one  taking  out  the 
gold  with  the  least  chloride  of  lime  is  repeated  in  a  miniature 
chlorinator  constructed  exactly    similar   to   the  larger  ones  and 
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capable  of  lioUJinj^  about  icx)  lbs.  of  ore;  if  this  result  is  the 
same  as  in  the  smaller  experiment,  then  the  quantities  of  chlor- 
ide of  lime  used  in  tliis  experiment  will  also  be  used  in  the  act- 
u.il  clilorination.  The  ore  is  now  taken  from  the  sampling  room, 
pi. iced  in  trolleys  and  run  up  the  lift  to  an  elevated  trolley  line 
running  alonj^  the  centre  of  the  roastinj^  room  (I  could  not  very 
well  show  it  in  the  sketch)  and  is  shot  through  a  chute  into  the 
roasting  furnaces  of  which  there  are  four,  two  on  each  side  ;  when 
roasted  perfectly  sweet  it  is  removed,  placed  in  trolleys  sent  up 
the  lift  to  the  top  floor,  and  from  there  shot  through  hoppers 
into  the  chlorinators  of  which  there  are  ten,  five  en  either  side, 
each  of  which  is  capable  of  holding  from  one  and  a  half  to  two 
tons  of  ore ;  from  the  bottom  of  the  hoppers  there  is  a  canvas 
pipe  to  let  the  ore  right  into  the  chlorinator  and  prevent  dust 
getting  about  the  building. 

After  the  first  trolley  of  ore  has  been  shot  into  the  chlorin- 
ator, the  chloride  of  lime  is  put  in,  then  the  remainder  of  the 
ore  and  sufficient  water  to  make  the  whole  into  a  thick  mud,  the 
cover  is  now  put  on  and  a  turn  or  two  given  to  the  chlorinator 
to  thoroughly  mix  the  contents,  then  the  sulphuric  acid  is  added 
and  the  cover  fastened  firmly  on,  air  is  pumped  in  through  the 
cock  until  a  pressure  of  60  lbs  is  obtained;  the  chlorinator  is 
then  set  revolving  at  from  10  to  12   turns  per  minute. 

When  the  chlorination  is  completed  the  required  time  be- 
ing known  from  the  results  of  the  small  experiments,  the  chlor- 
inator is  stopped  with  the  cock  uppermost,  and  any  excess  of 
chlorine  is  allowed  to  escape  outside  the  building  through  a 
rubber  pipe  attached  to  the  cock;  the  chlorinator  is  then  turn- 
ed over,  the  cover  taken  off"  and  replaced  by  the  filter  bed,  the 
machine  is  once  more  turned  over,  the  lower  cock  opened  and 
water  forced  through  the  upper  cock,  if  difficulty  is  found  in 
filtering, a  suction  pump  having  an  intermittant  action  is  employed 
under  the  filter  bed,  by  which  arrangement  it  has  been  found  that 
the  ore  is  less  liable  to  clog.  The  leaching  is  continued  so  long 
as  the  solution  contains  any  gold.     Any    silver   there  may  have 
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been  in  the  concentrates  will  have  been  converted  into  chloride, 
and  if  there  is  sufficient  to  pay  for  extraction,  either  a  saturated 
solution  of  braie  or  a  solution  hyposulphatc   of  soda  is  put  into 
the  chlorinator.  and  it  is  set  revolving;  a^ain.     The    silver    solu- 
tion is  afterwards  leached  out  and  the  silver  precipitated  on  me- 
tallic copj)er.  which  in  its  turn  is    again    precipitated   on    scrap 
iron.        When    the    leaching    is     finished    the     top     cover     is 
removed  and  the  chlorinator  turned  over  the   ore  falling  into  a 
hopper  below  and  is  washed    away  down  a  chute  to  the  outside 
of  the  building  where  it  is  either  taken  away  by  trolleys  waiting 
to  receive  it  or  run  directly  into  a  stream.     Now  comes  the  re- 
covery of  the  gold  from  the  auriferous  solution,  and  here   I  want 
to    bring   to   your  notice   a   precipitant   which    is  not   I  believe 
generally    known.     The   gold   chloride    is  passed  up  through  a 
stoneware  or  glass  pipe  containing  powdered  grey  sulphide  of 
copper  and  directly  it  comes  in  contact  with  this  substance  it  is 
instantly    precipitated,    mainly   as   metallic   gold  together  with 
sulphur,  copper  chloride  going  into  solution,  this  copper  chloride 
flows  out  of  a   small  exit  at  the  top  of  the  pipe,  and  is  run  over 
scrap    iron  on    which  it  is  precipitated   as  cement  copper,   this 
IS  afterwards  drietl  and  fused  with  sulpher.  which  once  more  con- 
verts it  into  sulphide  of  copper.     When  the  copper  sulphide  has 
become  sufficiently  charged  with  gold   to   necessitate  a  •*  clean 
up  "  it  is   simply  melted  in  a  crucible  and  poured  into  a  mould. 
The  gold  by  virtue  of  its  higher  specific  gravity  sinks  to  the  bot- 
tom, while  the  copper  sulphide  forms  a  rcgulus  above  it.  from 
which  it  is  easily  detached.      For  .some  reason  which  I  hoped  to 
have  been  able  to  explain  to  you  but  have  not  had  the  time  to 
devote  to  it,  the  gold  always  carries  a  certain  amount  of  copper 
down    with   it,  but  in  a   chlorination  works  it  is  a  simple  matter 
to  refine  this  by  the  Miller  process  with  which  you  are  probably 
all  acquainted.      I  think  the  probable  reason  for  this  is  that  the 
Icachings  always    contain  a    certain    amount   of  free    chlorine. 
This  being  a    powerful   oxidizing  agent   converts  some  of  the 
copper  sulphide  into   sulphate,   and    these  two    react   on    each 
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other  in  llu:  crucible  with  the  formation  of  metallic  copper   and 
sulpluiroiis  anhydride. 

Cu  S()4  +CuS«Cu2  +2SO2. 

1  he  sulphide  of  copper  from  which  the  button  is  detached 
always  retains  a  small  quantity  of  j^old,  but  as  this  retention  is 
not  accumulative  it  is  a  matter  of  small  moment  because  it  is 
ground  up  ant!  used  once  again  as  a  precipitant,  so  no  gold  is 
lost.  To  chlorinate  roasted  sulphurets  it  requires  on  an  average 
from  I  to  3  per  cent,  of  a  good  chloride  of  lime  (having  over 
30%  of  available  chlorine)  and  about  double  that  amount  of 
sulphuric  acid,  that  known  in  the  trade  as  B.  O.  V.  or  brown  oil 
of  vitrol  being  used. 

The  duration  of  the  process  lasts  from  two  to  six  hours  and 
depends  of  course  mainly  on  the  coarseness  of  the  gold  particles 
and  on  the  quantity  of  gold  present;  the  addition  of  pressure  in 
the  chlorinator  considerably  reduces  the  time  necessarv^  to  com- 
plete the  process. 

I  hoped  to  have  been  able  to  give  you  the  results  of  ex- 
periments on  several  sets  of  Xova  Scotian  concentrates  but 
owing  to  circumstances  over  which  I  had  no  control,  I  am  unable 
to  give  you  the  results  of  experiments  on  more  than  one  set  of 
concentrates;  two  or  three  gentlemen  promised  to  let  me  have 
concentrates  from  their  mines,  but  owing  no  doubt  to  pressure 
of  work  failed  to  fulfil  their  promises,  however  our  worthy  vice 
president  was  kind  enough  to  let  me  have  a  sample  of  the  con- 
centrates he  is  saving  at  Oldham  and  the  result  of  my  work  on 
them  will  I  think  clearly  show  the  advantage  of  saving  such  con- 
centrates. There  are  I  believe  several  mines  in  Xova  Scotia  to 
day,  which  are  letting  valuable  sulphurets  go  merrily  away  with 
their  tailings  and  to  them,  or  rather  to  their  owners,  the  old 
adage  of"  what  the  eye  does  not  see  the  heart  does  not  grieve 
after  "  particularly  applies. 

The  results  of  my   experiments   on    the    tailings    from   the 
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mines  of   Messrs.    Hartlinan   and  laylor,  at  Oldham,  I  will  give 
\'()ii  in  a  tabulated  form. 


Pot  AsMy 


itn.  Hdwt  U  ffra. 


LoM  pel  oeoi.  |  Aaamj 

on  UoMtlng.         after  RoMtlnit   alu 


uf  I.t> 


32  Mob.  lOdwt.  SSgreLloB.  lldwt.  llgr»      fidwt.  fi^f 


The  cost  of  roasting  and  chlorinating  this  ore  would  I  es- 
timate roughly  range  somewhere  between  $5  and  $7  per  ton 
which  would  leave  a  very  handsome  profit.  The  plant  of  which 
I  have  given  you  a  skeleton  sketch  would  be  capable  of  chlor- 
inating 30  tons  of  ore  per  day  of  10  hours,  but  the  number  of 
roasters  would  have  to  be  increased  if  only  sulphurets  were 
treated.  The  original  cost  as  well  as  the  running  of  the  plant 
as  you  will  readily  see  is  not  a  very  heavy  one. 

I  am  convinced  that  if  the  gold  miners  of  Nova  Scotia 
would  combine  and  start  a  central  plant,  it  would  not  only  pay 
handsomely  itself,  but  would  add  considerably  to  the  value  of 
their  mines. 

In  conclusion  1  am  afraid  I  have  given  you  the  opportunity 
of  saying  that  this  paper  is  like  the  road  to  heaven  "  paved  with 
good  intentions,"  but  I  hope  at  some  future  date,  to  add  a 
rider  to  it,  going  into  costs  minutely,  and  clearing  up  one  or  t\%o 
points  I  have  left  rather  in  a  haze. 


DISCUSSION. 


Mk.  11. \  RDM  an  said  he  was  sure  that  the  people  who 
were  interested  in  gold  mining  were  under  great  obligations  to 
Mr.  Mason  for  his  paper.  The  suggestion  contained  in  the  last 
part  of  the  pa|)er  that  the  mines  should  combine  in  the  erection 
of  a  central  plant  was  a  good  one.  When  the  number  of  mines 
that  there  were  in  this  province  were  considered,  and  it  was  re- 
membered that  there  never  yet  had  been  a  successful  attempt  made 
to  treat  the  sulphurets,  language  failed  him  to  ».i\  uhat  the  state 
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of  mind  (»l  tlu-  }4<»I(I  miner  shciuld  Ik:.  Mr.  Mason  had  demon- 
strated that  tlu!  sulplnircts  obtained  were  of  sufficient  value  to  pay 
handsomely  for  treating  them. 

Mk.  ('.  \\.  WILLIS  said  that  he  had  thouj^hl  that  a  concen- 
trating plant  would  be  a  j^ood  thinj;,  but  recently,  in  looking  over 
the  returns  in  the  Mines  Repcjrt,  he  was  led  to  the  belief  that  the 
thin^  was  smaller,  j)erhaps,  than  it  had  been  thouj^ht.  The  mines 
of  Nova  Scotia  were  scattered  over  a  larj^e  extent  of  country,  and 
a  ^ood  deal  of  the  stuff  to  be  concentrated  would  be  of  low  ^rade, 
u  hilc-  the  facilities  for  earring'  it  were  not  ^cxxl  and  the  question 
was  wlu'thcr  it  would  pa)',  providing  every  ton  was  saved.  It 
would  be  impossible  to  ^et  all.  About  one-third  mij.(ht  be  taken 
olT,  which  would  reduce  the  quantit)'  available  to  600  tons. 
W Ould  this  j)a\'. 

Mk.  IIARDMAN  said  that  he  would  be  glad  to  buy  all 
tliat  w  as  offered.  He  did  not  think  there  was  any  doubt  that  if 
I, OCX)  tons  could  be  obtained  it  would  pay  ver>'  well  to  treat  it  in 
a  central  plant. 

Mk.   AL\SON  said  that  the  plant  was  not  expensive. 


CAST   IRON    TUBBING    IN    THE   SHAFTS    AT 
SYDNEY   MINES,  C.   B. 

By  Mr.  R.  H.  Brown,  Sydney  Mines. 

I  had  tirst  intended  to  confine  my.self  to  a  description  of 
the  Cast  Iron  Tubbing  put  into  the  shafts  known  as  the 
Princess  Pits  of  the  Sydney  Mines,  the  property  of  the  General 
Mining  Association  of  London  :  but  it  seems  desirable  also  to 
give  a  short  account  of  the  sinking  of  those  pits,  as  intimately 
connected  with  the  subject  of  the  tubbing. 

There  are  two  pits  sunk  to  the  coal,  namely:  the  B  pit  or 
winding  shaft,  of  13  feet  diameter  and  682  feet  in  depth  :  and 
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the  C  pit  or  puiiipiiij^'  shaft,  of   11   feet  (iiuiiieter  un<i   701i  feet 

deep  to  the  bottom  of  the  sump,  22  feet  IkjIow  the  seam  of  coal  . 

» 

tluTe  is  also  a  staple  or  auxiliary  piimpini,'  pit.  sunk  to  a  depth 
of  .*JtS9  feet  from  the  surface.  A  « I  rift  from  th»*  hottom  of  the 
staple  connects  it  with  the  C  pit.  In  pumpint;,  the  water  is 
raised  from  the  sump  in  the  C  pit  a  height  of  ;{.S2  feet  to  the 
•  Irift,  whence  it  Hows  into  the  staple  sump,  and  is  pumped 
thence,  a  heij^ht  of  34()  feet,  to  the  delivery  drift.  situaUMJ  at  42 
feet  below  the  surface.  The  water  runs  through  this  deliv.  i\ 
drift,  a  distance  of  51G  feet,  to  the  shore  of  Sydney  HarUnn 

The  sinking;  of  these  three  shafts  was  commenced  in  the 
sprin;,'  of  \H(j7,  an«l  when,  in  the  year  KSGS  a  depth  of  some  200 
fet?t  had  been  reached,  a  fee«Jer  of  water  was  met  with,  wliich 
made  it  necessary  to  provide  pumping  power.  A  set  of  8  inch 
pumps,  worked  by  a  small  horizontal  engine,  was  then  erected. 
wliicii  coped  successfully  with  the  water  for  a  time;  but  s«»on 
mon'  watrr  was  encountered,  so  that  sinking  operations  had 
to  be  again  suspeU'led  until  the  main  pumping  engine  should  be 
imported  and  set  up.  Sinking  was  then  recommenced  and 
progressed  until  a  heavy  feeder  of  .salt  water  was  met  witli  in 
the  pumping  shaft  at  a  depth  of  2«;7  feet  from  the  surface. 
This  water  came  through  ti.ssures  in  the  thick  bed  of  .sandstone 
direct  from  the  .sea  ;  it  was  therefore  founti  neceH.sary  to  shut  off 
the  water  by  lining  the  shafts  with  cast  iron  tubbing. 

A  quantity  of  tubbing  was  then  ca.st,  and  after  1I»2  teet  in 
depth  of  the  pumping  .shaft,  and  loO  feet  in  depth  of  the  staple, 
ha«l  l)een  tubln^d,  an«l  the  upper  feetlers  of  water  first  met  with 
had  been  thus  .shut  off,  a  struggle  was  made  to  sink  through  the 
water-bearing  str.ita,  the  extt»nt  of  which  in  advance  was 
unknown.  Our  pumping  engine,  of  the  Cornish  type,  with 
cylinder  of  G2  inches  diameter  by  9  feet  stroke,  had  lK?en 
erected  ;  an»l  now  a  sinking  set  of  pumps  of  20  inches  diamet«>r. 
with  the  neces.sary  outfit  of  pumping  spears,  ground  spi*ars, 
ground  ropes,  sheaves  and  crabs,  wa.s  fitted  up.  The  sinking 
was  then  pushed  on,  and  «luring  many  months  we  had  as  much 
as  G50  gallons  of  water  per  minute  to  pump  day  and  night. 


m 
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while  the  sinkerM  worked  [iUttiii^'  in  their  nhotH  around  the 
windhort!  or  suction  pipe  ;  th(;  water  risinj^  two  inchen  in  the 
shaft  after  a  stroke  of  the  pumps  before  another  stroke  could  be 
taken.  The  buckets  and  clacks  had  always  to  be  chanj^ed  by 
dniwinf^  them  up  throui^h  the  pumps,  for  the  influx  of  water 
rising  in  the  shaft  at  tiie  rate  of  1.3  inches  per  minute,  gave  no 
time  for  taking  off  bucket  or  clack  doors  for  changing  in  the 
Usual  way. 

At  length  the  wet  be(Js  of  sand.stone  and  .shale  were  passed 
through,  and  a  bed  of  dry  .solid  .sandstone  was  reached  at  a 
<lepth  of  828  feet  down  from  the  surface. 

A  we<lging  crib  was  bedded  in  this  .sand.stone,  and  the  "-haft 
was  tubbed  up  thence  a  distance  of  02  feet  to  the  bottom  of  the 
tubbing  that  had  previously  been  put  in. 

When  the  pumping  shaft  and  staple  had  been  tubbed,  they 
were  sunk  almost  dry  for  the  remainder  of  tlieir  depths,  to 
completion  The  .sinking  of  the  winding  shaft  was  then 
resumed  ;  the  feeders  of  water  met  therein,  being  passed  to  the 
pumps  in  the  C.  Shaft  by  means  of  a  borehole  from  the  bottom 
of  the  former.  The  tubbinfj  of  this  .shaft  was  effected  as  soon 
as  the  wet  strata  had  been  sunk  through,  and  the  balance  of  the 
sinking  was  completed  dry  to  the  coal. 

Drawing  No.  1.  shows  a  section  of  the  shafts  on  a  small  scale; 
No.  2.  shows  a  segment  of  tubbing  for  the  pumping  shaft,  and 
No.  3.  shows  a  segment  of  Crib. 

The  tubbing  is  cast  in  segments  of  24  inches  deep,  except 
where  closers  of  a  less  depth  are  required,  and  in  length  con- 
venient for  handling,  and  depending  upon  the  circumference  of 
the  pit ;  thus,  9  segments  complete  the  circle  in  the  B.  or  wind- 
ing shaft ;  8  seorments  in  the  C.  or  pumping  shaft  ;  and  5 
segments  in  the  staple. 

The  tubbing  is  put  in  by  lifts ;  a  lift  consists  of  a  crib,  and 
from  5  to  50  courses  of  tubbing  built  up  thereon. 

The  situation  of  each  crib  depends  upon  a  good  hard 
stratum  of  rock  being  met  with  suitable  for  a  crib  bed. 
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This  hvd  has  to  ho  dres-SLMl  down  with  chisels  witli  much 
care,  and  cut  to  a  perfectly  level  and  even  .surfac«*. 

When  the  crib,  of  8  or  0  pieces  as  the  case  inny  he.  has  heen 
laid  thereon  an<l  vvedijefl  up  securely,  the  segments  of  tiihhin^ 
arc  built  upon  it,  breaking  joints  with  each  other  like  bricks  on 
edj^e.  Each  se«(rnent  of  tubbini^  h'ls  a  flan^'»j  of  4  inches  in 
depth  all  around  it  as  a  support  for  the  wed^'in;;.  Gluts  of  pine 
wood  h  inch  thick,  are  inserted  Injiween  both  vertical  and 
horizontal  joints,  and  each  course  of  tubbin*?  has  a  backinjj  of 
wood  we(lcTes  driven  b»diind  it,  to  keep  it  Hrmly  in  place,  and  to 
resist  the  force  necessary  in  driving  the  joint  wetlginjj. 

When  a  number  of  courses  of  tubbinir  have  been  set  up  in 
place,  then  all  joints  are  wedged  up;  that  is.  small  we«lgos  of 
red  pine  are  inserte<I  in  the  <,duttinrr  and  driven  in  until  the 
wood  becomes  compressed  so  hanl,  tliat  the  chisel  edge  cannot 
any  longer  be  driven  into  it. 

Air  would  collect  Ixdiind  the  tubbing,  and  by  its  elasticity 
under  pressure  would  subse(]uently  ten<l  to  blow  out  some  of 
the  wedging.  To  guard  against  this,  there  is  a  brass  4  inch 
valve  placed  in  each  crib  at  the  back  of  the  tubbing,  to  allow 
the  air  to  pass  freely  from  the  lowest  to  the  highest  lift.  Also 
ofich  segment  of  tubbing  has  a  hole  of  IJ  inches  diameter 
through  its  centre,  to  let  the  air  escape  during  the  proceas  of 
wedging ;  these  holes  are  plugged  when  the  wedging  of  the 
joints  is  completed. 

Tlie  quantity  of  tubbing  u.sed  in  shutting  off  the  feeders  of 
water  in  the  shafts  was  considerable. 

In  the  C,  or  pumpini:  shaft,  2S4  feet  in  depth  were  tubl>efj 
in  r>  lifts,  using  40  segments  of  cribs  and  178  segments  of 
tubbini:.  the  weight  being  560,0.30  lbs.  of  cast-iron. 

In  the  B.  or  winding  shaft,  273  feet  4  inches  in  depth, 
were  tubbed  in  4  lifts,  using  3()  segments  of  cribs  and  1,23.'^ 
segments  of  tubbing,  the  weight  being  658.724  lbs. 

Tn  the  staple  shaft.  283  feet  6  inches,  were  tubbed  in  5 
lifts,  using  2o  segments  of  cribs  and  711  segments  of  tubbing, 
the  weight  being  323  075  lbs. 
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'Phis  (pmntity  of  tuhhin;;,  uv«r  77*>  tuns,  «>i  2000  Hih,  t<>  the 
ton,  in  all,  was  cast  at  our  own  rolliery  fourniry  awl  conHiirned 
4I!>  tons  of  |)i^  iron,  ifnportcvl  from  En^lan<i,  ari«l  419  tons  of 
scrap  ca^t  iron  ohtainiMl  in  this  county. 

As  tluin?  w«;n;  11)1)23  linctar  feet  of  joints  in  the  tubhin;;  to 
wefljje  up,  ami  as  al)out  24  w(Ml<res  were  used  for  every  frx)t,  it 
can  h(!  seen  that  (juite  a  (juantity  of  pine  timber  ha'l  to  l>e  cut 
up  for  this  purpose;,  as  well  as  for  the  glutting. 

1  may  a«l(l  that,  fin<linf(  the  untubbed  portion  of  the 
piirnpinLT  shaft  be^innini^  to  waste  away,  owing  to  the  d'lH- 
intei^rntin^  action  of  the  water  fiorn  the  pumps  and  the  heat 
from  tlie  partially  condensed  exhaust  steam  from  our  haulage 
eno^iiK.'s,  wo  have,  during  the  last  two  years,  lined  other  300  fee 
in  depth  of  that  shaft  with  ca^^t  iron  tubbing.  This  wa-s  put  in 
in  three  lifts,  using  840  segments  of  cribs  and  tubbing,  weighing 
388,316  lbs. 

This  tubbing,  not  having  to  resist  a  pressure  of  water,  was 
made  lighter  than  what  had  been  previou.sly  put  in  above,  the 
joints  were  not  wedged  further  than  was  necessary  to  keep  the 
tubbing  in  place,  and  the  cavities  in  the  sides  of  the  shaft 
behin<l  the  tubbing  were  filled  up  with  fine  gravel  from  the 
beach. 

Again  during  February  last  we  lined  the  sump  portion  of 
the  staple  shaft  for  8  feet  2  inches  in  depth  with  tubbing,  using 
27  segments  or  8121  lbs.  in  weight. 

Thus  altogether  a  depth  of  1158  feet  8  inches  of  these 
shafts  have  been  lined  with  cast  iron  tubbing  weighing  974J 
tnns. 

The  pumping  shaft  is  fitted  up  with  buntons  and  guides  for 
the  cages  by  which  the  colliers  and  others  descend  and  ascend 
to  and  from  their  work.  The  buntons  are  placed  at  intervals  of 
G  feet  apart  vertically  in  the  shaft.  In  casting  the  tubbing  this 
was  kept  in  view  and  pockets  were  formed  on  the  segments  at 
proper  intervals  to  receive  the  buntons.  This  was  found  to 
make  a  much  better  job  than  the  plan,  before  adopted,  of  having 
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to  spike  cltiiU  to  the  \ve«|^riii^r  of   tliu   tiibbin|^  for  tin-  r<(jr|juun 
of  the  ends  of  the  huiitons. 

I  oinmittetl  to  state  above  that,  in  citsiing  tiie  tubhiii;;  the 
thitkness  of  the  plate  or  hack  is  ma<le  to  correspoinl  witli  the 
pre>sure  it  hns  to  l>ear ;  for  the  lo>vust  lift,  where  it  had  to 
withstand  llie  heal  of  284  feet  of  water,  it  was  made  J  inch 
thick  and  wa.s  reduceii  as  it  ascended  and  I)ad  les^i  pressure  to 
hear. 


DISCUSSION. 

Mk.  II.  S.  POOLIC  said  that  the  cx|>cricncc  at  Sydney 
Mines  would  be  valuable  toothers  who  had  to  adopt  this  mcth<Ki 
of  keeping  backwater.  He  remenilx-Tcd  ^oinj^down  the  shaft 
and  seeing  the  stream  of  water  that  was  cominj^  in.  He  would 
like  to  ask  Mr.  Brown  what  percenta^'e  of  the  tubbing  broke  under 
the  hammer  when  the  .sections  were  bein^  tested,  |)reparator>'  to 
putting  them  in. 

Mis  k  II.  HROWN  replied  that  he  did  not  think  any  was 
broken  in  that  wa\'.  Some  .sect ions  were  spoiled  by  cinders  j;ct- 
ini,^  in  w hen  the  metal  was  beinj;  melted.  They  had  a  first-class 
foundryman  and  a  ^'reat  deal  of  the  credit  for  the  success  was  due 
t<»  their  enj^ineer. 

Mk.  H.  S.  POOLIC  mentioned  a  thrillin}^  e.\|x*ricnce  in 
connection  w  ith  this  mine.  A  tub  was  going  up  with  a  man  in 
it  and  caught  on  the  edge  of  a  bracket  when  it  was  70  feet  from 
the  bottom.  The  man  was  thrown  out  and  fell  to  the  bottom 
of  the  pit,  landing  on  his  feet,  and  singular  to  say,  without  any 
serious  injur)*. 

Mk.  K.  II.  HROWN  said  their  was  no  doubt  that  the  man 
fell  the  entire  70  feet.  He  was  laid  up  some  three  weeks  with 
sore  ankles,  but  otherwise,  escajx^d  injur)-. 
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Mk.  \\.  iiLAKI-.MOKK,  rCardiff;  saiH  that  he  was  pleased 
tf)  have  heard  such  an  eminently  i)ractical  pafxir.  In  Kn^Iand 
the  greatest  flifificulty  arose  not  in  passinj;  throu^jh  wet  rock,  but 
in  ^'oin^'  down  thn>u^'h  running;  sanrl,  of  which  there  was  a  great 
deal  in  the  old  country.  Before  tubbing  was  resr^rted  to,  it  was 
extremely  difficult  to  get  through  it.  He  remembered  one  j;it 
in  Staffordshire  that  they  were  working  at  for  ten  years.  In  that 
case  they  drove  piles  around  the  shaft  as  best  they  could.  This 
was  superseded  b\'  tubbing  in  connection  with  piling.  He  knew 
of  one  case  where  wooden  tubs  were  used,  but  where  there  was 
an\'  considerable  depth  the  only  system  was  that  of  cast  iron  tub- 
bing, lie  would  like  to  ask  whether  at  Sydney  Mines  the  tub- 
bing had  been  tested  by  hydraulic  pressure. 

Mr.  k.  i  I.  BROWN  replied  that  it  had  been  tested  only  by 
hammer. 

Mk.  HI  AKKMORK  said  that  in  1873,  in  England,  a  Bel- 
gium process  had  been  tried.  The  bed  of  coal  to  be  reached  lay 
under  conglomerate  and  the  cost  ofsinking  was  very  great.  The 
sinking  was  done  without  pumping  the  water  out.  The  imple- 
ment used  was  a  huge  crossbar  filled  with  as  many  as  20  or  30 
steel  drills,  3  feet  in  length,  and  two  inches  in  diameter.  This 
apparatus  was  continuous!}-  dropped  and  hoi.sted  again.  By 
this  process  a  shaft  170  yards  deep  was  sunk  through  heavily- 
watered  conglomerate  and  the  core  bored  out.  leaving  a  clear 
cylinder.  The  process  was  perfectly  successful  in  carrying  the 
work  down,  and  in  acheiving  all  that  the  Belgian  engineers 
claimed  for  it.  When  they  got  into  dry  ground  the  tubbing 
was  let  down  a  little  at  a  time  until  the  whole  was  lowered  to 
the  bottom  and  seated  in  the  dry  ground.  The  Company  had 
expended  ^i  10,000,  and  were  anxious  to  get  coal  as  quickly  as 
possible,  and  when  they  got  6  or  9  feet  into  the  dry  strata,  they 
wanted  to  know  if  that  was  not  enough.  The  engineers  wanted 
to  go  down  much  deeper,  but  when  they  got  down  12  feet  the 
compan}-  commenced  to  blast  at  the  bottom,  and  the  force  of  the 
blasts  combined  with  the  pressure  of  the  water  had  such  an  effect 
that  the  next  morning  the  water  was  at  the  surface,  and  there 
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it  was  to  da)'.  Although  cxi>criinciitally  the  system  was  c(»rrcct, 
it  was  not  an  economic  success  and  would  never  be  repeated. 
Since  then  shafts  hati  lx,'en  sunk  in  the  same  way  that  Mr.  Brown 
had  described.  Tliis  had  been  done  with  |xrrfect  success  and  at 
half  the  cost  of  the  Belgian  process.  It  was  gratify in^j  to  him  to 
Iccirn  that  the  same  difTicultics  which  were  met  with  at  home 
were  successfully  dealt  with  here,  and  in  the  way  that  was  re- 
garded in  lui^dand  as  the  best  possible. 

Mr.  CHAS.  ARCIIIHALD  said  that  in  tiie  di.-,trici  mat 
lie  represented,  they  were  not  troubled  so  much  b)-  the  quantit)' 
of  water  as  by  its  quality.     It  was  too  acid. 

Mr.  H.  S.  POOLM  said  he  understoc^xl  that  at  one  of  the 
pits  of  the  Dominion  Coal  Company,  Mr.  Mac  Keen  had  adopted 
the  plan  of  building'  up  a  wall  of  cement  to  keep  back  the  water- 

.Mk.  DAVID  M.u  KKKN,  M.P.,  on  being  called  upon,  said 
that  there  was  not  much  to  relate.  When  they  got  to  hard  rock 
thc\'  found  that  there  was  a  large  inflow  of  water,  and  decided 
upon  walling  the  shaft  with  concrete.  The  work  was  carried 
through  very  sucessfull)-,  and  it  was  believed  that  it  would  be 
perfectl)'  tight  and  substantial.  The  shaft  was  24  feet  long,  and 
io»4  feet  wide.  It  was  intended  for  hoisting  coal  and  lowering 
and  hoisting  men,  and  for  taking  down  compressed  air  pi|xrs  for 
ventilation  purposes.  He  was  interested  in  Mr.  Brown's  pa(H:r 
as  one  of  the  most  valuable  seams  of  coal  of  the  Dominion  Coal 
Co.  was  near  the  sea  shore.  In  connection  with  their  work  gen- 
erally he  would  add  that  the  Stanley  coal  heading  machine  had 
been  used  with  ver\'  satisfactorx*  results.     It  cut  a  vcr>'  complete  I 

roof  and  there  was  little  danger  of  the  rocjf  coming  in.     Besides  | 

this  it  was  found  that  coal  could  be  cut  and  delivered  at  a  less 
rate  than  if  taken  out  of  the  ordinar)'  boards.  The  machine  was 
driven  by  compressed  air  and  he  thought  it  would  work  quite  a 
revolution  in  our  mines.  The  coal  could  be  cut  in  six  foot  tun- 
nels and  put  into  tubs  for  22  cents  a  ton  where  the  miners  were 
paid  41  cents.  In  some  places  60  cents  was  paid.  That  did  not 
include  interest  on  capital.  If  the  Society  could  make  it  con- 
venient to  meet  in  Sydney  next  summer  he  believed  he  was  voic- 
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inj^^thc  sentiments  of  all  who  were  intcrcstcfi  in  the  mines  in  say- 
ing thai  they  wouM  Ik-  j)leascci  to  show  memlxrrs  who  came,  the 
works  and  seams,  and  In-  believer!  that  there  would  be  novel!)' 
enoii^'h  about  it  to  make  it  interesting. 

Mk  k  II  I '.k OWN  said  that  he  would  Ix:  nx^st  happy  if 
thr  Society  would  come  down. 

Mk.  P)  r  A.  HI''I.l.  at  the  same  time  tfK>k  the  op[K>rtunity 
of  iiuitin^^  nienibers  of  the  Society  to  attend  the  meeting  of  the 
(ieiicral  Mininj^  Association  of  Quebec  at  Montreal  on  the  iith 
and  I  2th  of  January. 


THE   ASBESTOS    FIELDS   OF    PORT   AU   PORT. 
NEWFOUNDLAND. 

By  C.  E.  Willis. 

The  nietamorphic  rocks  and  serpentines,  of  the  Eastern 
Townships  of  Quebec,  and  the  Gaspe  Peninsula,  in  which  the 
Canadian  asbestos,  or  more  correctly  speakinor  chrysotile,  is 
found,  dip  under  the  Gulf  of  St  Lawrence,  appear  again  on  the 
west  coast  of  Newfoundland,  and  extend  many  miles  inland, 
probably  entirely  across  the  island,  though  in  places,  specially 
on  the  great  elevated  central  plateau,  they  are  capped  with 
granitic  rocks,  and  seemingly  have  disappeared. 

Here  and  there,  also,  are  great  mountains  of  ma^nesian 
limestone,  and  in  the  region  of  the  Grand  Lake,  and  other 
isolated  sections,  are  found  carboniferous  basins,  with  small 
seams  of  very  good  bituminous  coal.  Still  this  entire  area, 
extending  about  100  miles  north  and  south,  and  the  entire 
width  of  the  island  east  and  west,  can  be  safely  called  a 
serpentine  country,  and  contains  according  to  Mr.  James  P. 
Howley's  estimate,  5097  square  miles  of  serpentine  rocks. 

The  region  is  exceedingh'  rugged  and  picturesque.     Cut  by 
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deep  gorjres  and  ravines,  with  towerinj;  an<l  precipitous  inoun- 
tainw,  and  eraters  of  e.xtinct  volcanoes,  wit))  streaui**  and  lalcrs  of 
the  most  crystal  cl«*arnevs.  and  everywhere  ca-scades,  of  from  a 
few  f'»et  to  mnny  Jinndreds  of  feet  in  heit;ht,  combine  to  make 
a  district  of  snrpassin^j  grandeur  and  interest,  not  alone  to  the 
inininij  enfjineer.  hut  to  anyone  who  loves  nature  in  its  wildest 
inorxlN, 

The  serpentines,  with  the  j^ranulite  dykrs  which  everywhere 
intersect  tliem,  contain  vast  deposits  of  minerals,  and  are  to-dny 
nearly  virgin  fields,  except  on  the  immediate  coast  line,  for  the 
prospector  and  miner,  and  certain  to  l)ecome  in  th»*  immediate 
future,  the  seat  of  jjreat  minirifj  operations. 

That  the  country  has  not  lonj^  ere  this  taken  a  first  rank 
as  a  mineral  producer,  is  due  to  its  former  isolated  position, 
ditlieulty  of  access,  except  in  small  sailinjj  vessels,  and  other 
ulterior  causes ;  })nt  now.  with  regular  and  frecpient  steam 
communications,  the  prospector  and  eni^ineer  are  forcing  their 
way  into  the  country,  and  soon  it  will  he  the  scene  of  prosperous 
mininj;  camps,  and  a  larije  mininfj  industry. 

Tlir  minerals  met  with  are  copper,  which  is  found  every- 
where, majxnetic  hematite  chromic  and  specular  iron  ores,  coal 
Mud  petroleum,  gold,  silver  and  lead,  nickel,  iron  pyrites,  anti- 
mony, marbles,  tfypsum,  mica  and  aslHistos ;  and  it  is  t^)  the  latter 
that  I  shall  <levote  a  few  remarks. 

The  existence  of  asbestos  in  this  great  belt  of  serpentine 
has  long  been  known,  or  supposed,  and  several  well  known 
geologists,  in  their  writings  as  far  back  a»*  ten  and  fifteen  years 
ago,  have  predicted  that  it  would  lie  discovered  in  quantities 
sufficiently  large  to  be  of  economic  value,  but  it  has  only  been 
within  the  past  three  years  that  the  attention  of  the  miner  has 
been  turned  in  this  direction,  and  it  is  now  attracting  much 
interest  in  the  Island. 

On  the  eastern  coast  of  Port  au  Port  Bay.  rising  out  of  the 
sea  to  a  nearly  vertical  height  of  ISOO  feet,  is  a  mountain 
known  as  Bluff  Head. 
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This  mount uiri  (leteriiiineH  the  ht^uthern  Ujundary  of  t\ui 
serpen  tines. 

For  nmny  miles  north  the  coast  line  in  precipitous  ami  lofty, 
culiuiMutiii;^  jit  Cape  Orej^ory  in  u  hluH'r»earIy  2500  feet  high. 

At  IiUilI  Head,  an<l  extending  for  about  one  mile  north,  the 
beach  is  cuinposed  of  conglomerate,  very  hard,  an<l  liighly 
polished  on  th»i  surface  by  the  acti(>*n  of  the  surf  which  breaks 
upon  it.  The  beach  is  strewn  with  bowlders  of  all  sizes  which 
have  fallen  down  from  the  cliffs,  and  nearly  all  of  them  contain 
seams  of  asbestos,  wliile  the  conglomerate  of  the  beach  itself  is 
tilled  with  it. 

It  was  litre  the  asbestos  first  really  attracted  much  notice. 

Long  known  to  the  fishermen  of  the  neighborhood  as 
"  cotton  rock  "  it  came  to  the  knowledcre  of  the  Hon.  Daniel 
Cleary  of  St.  Johns,  who,  some  three  years  ago,  equipped  a  small 
e.xpedition  to  do  some  prospecting  in  the  neighborhood. 

The  success  met  with  was  so  immediate  and  marked,  that 
other  claims  were  immediately  secured,  till  in  a  short  time  some 
30  square  miles  weie  taken  up  by  prospectors,  and  speculators, 
anl  the  past  summer  has  witnessed  a  large  amount  of  develop- 
ment work. 

Much  of  this  work  has  been  of  the  most  satisfactory  nature 
to  the  owners,  and  proves  the  field  to  be  a  large  and  valuable 
one,  but  from  my  observations  a  very  large  part  of  the  district 
now  held  under  leases  and  license,  will  be  valueless  as  far  as 
asbestos  is  concerned,  but  this  always  is  the  case  in  a  new 
mining  country  where  speculators  rush  in,  and  secure  claims, 
without  having  previou-ly  been  on  the  ground. 

About  one  year  ago  I  visited  the  district,  and  secured  claims 
<^n  what  promised  to  be  valuable  asbestos  ground,  and  with  this 
as  a  basis  to  start  on,  the  Halifax  Asbestos  Co.,  Ltd.,  was 
orsranized. 

The  property  consists  of  two  areas  of  640  acres  each,  each 
containing  one  square  mile,  and  situated  on  both  sides  of  a  deep 
gulch,  or  ravine,  the  dividing  line  being  lengthwise  through  this 
gulch. 
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The  ravine  mentioned  runs  in  nearly  a  true  north  and 
south  course,  from  the  sliore  inland  for  aUmt  5  miles,  where  it 
is  cut  at  ri*,'ht  an^rles  by  th.^  vaHey  of  the  Fox  IslantI  River,  and 
terminates  at  the  inner  end  in  tins  valley. 

The  sides  of  the  ;;ulch  are  very  precipitous,  havinj;  more 
slope  where  we  have  been  working  this  summer  than  eUewhin*. 
an(i  rise  to  an  elevation  of  1700  feet  on  one  Hide,  while  on  the 
other  tliey  in  places  reach  to  a  hei^'ht  of  over  2000  feet.  The 
walls  are  nowhere,  I  think,  in  the  entire  len;;th  of  the  valley. 
less  than  GOO  or  700  feet  h'\<rh.  (t  u)i;;ht  be  naid  of  the 
property,  that  it  is  an  ideal  one  for  mining,  as  no  hoisting 
engines,  or  pumping,  will  ever  be  required  in  the  future  oper- 
ations of  the  company. 

The  claims  are  about  three  and  one-half  miles  from  the  sea 
by  the  gulch,  though  but  little  more  than  two  miles  in  a  straiirht 
line  from  the  shore  ;  we  will,  however,  reach  the  shore  in  the 
future  through  the  valley  of  the  Fox  Island  River,  which 
though  it  makes  a  somewhar  longer  route,  brini,'s  us  to  the  shore 
at  a  fine  shipping  point,  and  admits  of  the  building  of  a  road 
with  Very  easy  grades,  in  fact  none  whatever  to  speak  of. 

The  government  of  Newfoun«lland  being  keenly  alive  to 
the  necessity  of  fostering  its  mining  industrie.s,  ha-*  undertaken 
to  construct  a  good  road  by  the  route  we  desire,  to  connect  with 
the  point  of  shipment,  the  government  railway,  now  un«ler 
construction,  and  the  settlements  of  Port  au  Port  and  Hay 
St.  George.  This  road  will  accommodate  all  the  claims  in  the 
district. 

Active  development  was  started  on  the  7th  July  aiii 
continued  till  late  in  OctoWr,  with  the  most  satisfact^^ry  results. 
The  work  extended  over  many  hundreds  of  feet  along  the  gulch, 
and  some  ten  or  twelve  large  cuts  were  made  in  the  mountain 
side,  through  the  surface  drift.  In  each  opening,  quantities  of 
asbestos  was  found  as  soon  as  the  rock  wa-s  reached,  while  the 
surface  drift,  which  varies  from  three  to  twelve  feet  in  depth, 
is  everywhere   filled    with    loo.se   fibre,   entirely  free    from    the 
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iiwitrix,    \\n'.     rt'Milt    oi    tliu    decotiipOHition    of    thi*    s«Tpcntin«- 
tlinjiji^li  the  action  of  the  froMtH,  and  weather. 

Thi*  tihnr  runs  up  t<j  2\  inches  in  h?n^th,  and  in  of  the  rncwt 
heautifiil  (jtmlity,  und  di^licult  to  (Ji.stinguiMh  from  the  Canadian 
product. 

In  fact,  the  peculiar  j,'reen  tin;;e  of  the  asbestos,  the  color 
.'ind  composition  of  the  serpentine,  the  granulite  dykes  and  niany 
other  geological  peculiarities,  go  to  prove  the  remarkable  simi- 
larity of  this  re^jion  with  the  Eastern  Townships  of  Quebec, 
where  the  Canadian  chrysutile  mines  are  located.  The  company 
is  much  pleasfd  with  the  success  which  has  met  its  tirst  efforts, 
and  will  i)egin  mining  operations  on  a  large  scale  in  the  early 
spring. 

In  many  places  where  the  cliffs  are  denuded,  .seams  of 
asbestos  can  be  seen  running  through  the  rock,  and  as  these 
e.xposed  places  can  be  found  from  the  foot,  to  the  top  of  the  hill, 
it  prov(vs  the  entire  mountain  side  to  be  asbestos  bearing. 

There  are  three  remarkable  water-powers  on  the  property, 
from  anv  one  of  which  a  head  of  from  1000,  to  1200  feet,  can 
be  obtained,  to  operate  power  drills,  and  necessary  machinery  for 
dressing  the  short  fibre. 

While  we  have  been  developing  our  property,  we  have  had 
as  neifrhbors  the  Newfoundland  Mineral  Syndicate,  an  EnMish 
Co.,  who  own  the  areas  next  our  own,  and  who  started  opera- 
tions a  short  time  previous  to  our  beginning. 

They  also  have  met  with  most  .satisfactory  result*?,  and  I 
was  informed  by  the  en^jineer  in  charge,  thev  were  more  than 
satisfie<l  with  their  season's  work.  Their  areas  also  contain  very 
large  deposits  of  copper,  hematite,  and  specular  ores.  One  vein 
of  specular,  some  20  feet  wide,  is  cut  in  many  places  by  seams 
of  asbestos,  which,  to  myself  at  least,  is  unique,  and  I  should  be 
oflad  to  hear  if  such  a  thinor  has  heretofore  been  observed. 

A  large  amount  of  work  has  also  been  done  on  the  Cleary 
claims,  where  a  like  satisfactory  result  has  been  met,  while 
owners  of  other  areas  have  been  looking  over  their  ground,  and 
have  done  some  prospecting  on  a  small  scale. 
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The  sumiiier'H  work   proves  the  value  of  the   field    U'yond 
question,  and   it  will  at  once  come  to  the  fore  as  a  factor  in  th. 
world's  supply. 

Lal>or  is  l)oth  abundant  and  cheap,  and  supplies  can  U- 
readily  obtained,  and  landed  from  vessel  within  a  short  distance 
of  the  mines. 

With  water  transportation  at  hand  for  the  product,  cheap 
labor,  and  btinj;  much  nearer  the  European  markets  than  the 
othtT  sources  of  supply,  the  operators  will  be  enabled  to  success- 
fully compete  with  mines  in  other  counties. 


DISCUSSION. 

The  Chairman  asked  Mr.  Metcher  whether  any  rock  of  a 
similar  character  had  been  noticed  at  Ca|)e  North.  C.  H. 

Mk.  HUGH    KLKTCIIKR   said  that  he  had  listened  with 
much  pleasure  to  the   paper  read.     In  reply  to  the  question  ask- 
ed b\'  the  President,  the  chr>sotile  found  in  Nova  Scotia  diflferetl 
from  that  described  in  the  pa|x;r  in  bein^  dcrivwi  from  hornblende 
and  in  not  bcin^'  true  asbestos.     It  was  found  between  Sydnc>' 
and  Louisbur^'  in  Cape  Breton,  and  also  on  the  north  side  of  the 
Hay  of  Fundy,  at  Harrinj^non  River,  and  at  Lynn.      He  thought 
that  the  fibre  was  too  short  to  be  of  any  economic  value,  and  that 
the  rock  was  found  in  too  small  quantity.   His  attention  had  been 
called  by  Mr.  John  Rutherford  of  Stellarton.  to  the  occurence  of 
asbestos  in  the  trap  rock  at  Clementsport  on  the  Bay  of  Fundy. 
Mr.  Rutherford  examined  it.  but  did  not  see  a  sufficient  quantity. 
Mk.   H.  T.  .\.   lU^LL  said  it  had  jjiven  him  jjreat  pleasure 
to  hear   Mr.  Willis'    description    of  this  new    source  of  asbestos. 
The  pa[>er  would  be  scanned  with  much  interest  in  England  and 
in  the  United  States.     The  Canadian  asbestos  industry  as  they 
all  know,  was  confined  to  a  comparatively  small  area  in  the  Kast- 
ern  Townships  of  Quebec,  and  had  for  a  number  of  years  proved 
high!)    remunerative,  although  during  the  j^ast  two  years  owing 
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to  compction  from  other  sources  the  prices  reahzcd  had  fallen 
vcr>'  consi(lerabl)'.  Italy,  Russia,  and  South  Africa,  were  each 
contributing'  to  the  world's  supply,  but  he  ventured  to  say  that 
tin-  (jualit)'  of  the  fibre  from  these  countries  was  vastly  inferior 
to  that  |)ro(iucc(l  by  Canada.  The  .sample  of  crude  from  South 
Africa  on  tin-  ta!)lc  would  illustrate  the  great  inferiority  of  that 
product  compared  with  Canadian,  yet  manufactured  j^oods  were 
being  made  frcMn  it  and  .sold  in  England  at  one-half  ccst  of  Can- 
adian and  Italian.  A  new  .source  of  asbestos  is  also  refX)rted  to 
ha\L'  been  found  in  .Arizona  in  the  United  States.  So  far,  how- 
ever, the  quality  of  the  asbestos  from  the.se  different  fields  is  of 
much  lower  grade,  and  we  doubt  not  but  that  the  Canadian  pro- 
duct will  continue  to  hold  its  position  of  first  place  again.st  all 
other  competitors.  Murray  in  one  of  his  reports  to  the  Geolog- 
ical Survey,  pointed  out  many  years  ago  the  likelihood  of  asbes- 
tos being  found  in  economic  quantity  in  Newfoundland.  Dr.  Klls 
of  the  Survey  had  also  more  recently  visited  the  colony,  but  he 
was  not  aware  that  his  report  had  been  published.  He  had  seen 
samples  from  the  Clear>'  mine,  Port  au  Port  Bay,  but  develop- 
ments there  and  indeed  at  any  of  the  mines  had  not  yet  demon- 
strated that  an>-  serious  fears  need  be  entertained  by  the  Canadian 
producer  of  the  quantity  or  quality  of  asbestos  to  be  produced 
from  this  new  source. 

Mr.  JOHN  J.  PEXHALE  (United  Asbestos  Co.)  Black 
Lake  said  that  he  heard  of  the  Newfoundland  asbestos  two  years 
ago,  but  the  people  who  were  looking  into  it  then  were  not  so 
frank  as  Mr.  Willis.  He  had  seen  samples  taken  from  the  New- 
foundland deposits  and  thought  the\-  were  good,  and  somewhat 
similar  to  the  Canadian  samples.  He  understood  that  the  work 
so  far  had  been  purely  of  a  preliminar}*  character  and  that  noth- 
ing but  the  surface  deposits  had  been  opened  up.  It  should  be 
remarked,  however  that  experience  had  shown  that  no  material 
improvement  in  quality  was  found  at  depth,  the  fibre  being  much 
the  same. 
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A  NATIONAL   MTSKIM    W  ANTKD 

Mr.  I^  I.  A.  lUJ.L.  rhoscofthc  members  of  the  Soc- 
iety who  participated  in  the  proceeding's  of  the  Mining 
Convention  at  Montreal  will  rememlxrr  that  one  of  the  resolutions 
unanimously  adopted  there  related  to  the  necessity  of  larger  and 
more  adequate  accommtKiation  for  the  magnificent  collection  of 
the  Geological  Survc)-  at  Ottawa.  The  building  was  not  only 
tcx)  small  for  the  wants  and  uses  of  this  most  important  bnmch 
of  the  public  ser\'ice,  but  its  surroundings  endangered  its  destruc- 
tion by  fire.  Only  during  the  past  few  days  the  building  had 
lx:en  found  to  give  indications  of  falling  in  and  a  force  of  men 
were  at  work  putting  in  additional  sup|)ort.  The  time  had  ar- 
rived when  the  Dominion  Govcrment  should  provide  a  building 
more  suited  to  the  requirements  of  this  valuable  public  collection. 
The  I^oards  of  Trade  in  Up|x!r  Canada  were  pressing  the  matter 
on  the  attention  of  the  authorities,  and  he  thought  the  Society 
might  contribute  its  influence  to  the  same  end.  He  would  move 
a  resolution  to  that  effect  and  that  a  copy  of  it  be  fonvardcd  by 
the  Secretar)'  to  the  Hon.  the  Minister  of  the  Interior  and  also  to 
the  various  members  of  Parliament  in  the  Province. 

Mk.  JOHN  H.XRDMAM  secondcxi  the  motion  which  wius 
carried  unanimous! w 
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TRANSACTIONS    OF     THE     MINING     SOCIETY    OF     NOVA     SCOTIA 


Plate  I.       Illustrating  Paper  by  Hr.  R.  H.  Brown, 

"  Cast  Iron  Tubbing  at  Sydney  nines,  C,  B.  " 

(Aci-(iiii|ini).vin^'  P.MiT  IV'-  Veil..  II. J 


Section  of  Shafts  anfl  Tubbing  at  the  Princess  Pits,  Sydney  Minrs,  Cape  Breton. 
Scale,  40  feet  to  1  incli. 
ni-ift  through  wliich  the  water  flows  from  pumps  in  C  shaft  to  pnnips  in  Staiilo  Sliaft 
f. !».  li.     Drifts  made  between  tlie  shafts  to  facilitate  the  process  of  sinking';     tlii-~e  drifts  iire  miu  cli.s.'d  oilhy  the  tubliin:;. 


m 


^ 


.1 


TRANSACTIONS    OK    THE     MINING    SOCIETY     OF     NOVA     SCOTIA. 


Plates  I  and  II.     Illustrating  Mr.  F.  H.  Mason's  Paper, 

"Gold  Chlorination  —  A  description  of  the  Newbury  Vautin  Process." 

(A(:C(i]ii(jan.vlri!;  Pakt  IV,  Vdi,.  II.) 


Skeleton  Section  through  Chlorination  Works. 

A  A  Furnaces 

B  B  Chlorinator.s 

C  C  Hoppers 

D  Lift 

E  Engine  and  Boiltu- 

f  Chutes 


t 


TRANSACTIONS    OF    THE    MINING    SOCIETY    OF    NOVA    SCOTIA. 


Plate  II.     Illustrating  Paper  by  Hr.  R.  H.  Brown, 

"  Cast  Iron  Tubbing  at  Sydney  nines,  C.  B.  " 

(  Accoinpanyini;  Part  IV,  Vol..  II.) 
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Back  elevation  and  sectional  views  of  Cast  Iron  Tubbing  as  used  in  lining  the  Princess  Pit  shafts  at  the  Sydney  Mines. 
The  above  represents  a  segment  for  the  pumping  shaft,  cast  with  a  radUis  of  fi  feet  6  inches,  as  this  shaft  is  11  feet  in  diameter. 


Plate  III. 


Sectional  elevation  and  views  of  a  segment  of  a  (^ast  Iron  Crib  such  as  used  to  suppoi-t  the  tubbing  in  the  Princess  Pit  Shafts 
at  the  Sydney  Mines. 

Scale,  I>^  inches  to  1  foot. 
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Plate  I.— TRANSACTIONS  OF  THE  MINING  SOCIETY  OF  NOVA  SCOTIA. 


New  Glasgow  Iron,  Coal  and  Railway  Company,  Ltd, 


Exterior  View  of  Furnace  Plant  at  Feronna,  Nova  Scotia. 


1.  Blast  Furnace. 

2.  Blast  Tower. 

3.  Hot-Blast  Stoves. 

4.  Slack  House. 


5.  Cast  House. 

6.  Engine  House. 

7.  Siand-Pipe. 

8.  Blacksmith's  Shop. 


9.  Boiler  Chimney. 

10.  Coal  Washing  Building. 

11.  Coal  Storage  Tower. 

12.  Boiler  House. 


13.  Retort  Coke  Ovens. 

14.  Pig  Iron  Track. 

15.  Ciniler  Track. 

16.  .Slack  House  Track. 
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Plate  II.-TRANSACTIONS  OF  THE  MINING  SOCIETY  OF  NOVA  SCOTIA. 


New  Glasgow  Coal,  Iron  and  Railway  Company,  Ltd. 


General  Vlfln'fcDescrip  fTon 

°/' 
Coal  WAjhInq  T>Unt  <,/  }he  New  GUnjow  Ir'on.CosI  fc  t\rtilwi(y  ft  L'? 

rei-i-Ann.N.*).  C«(iacla, 
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ticket  Elevator.'  The  Jig  U  discharge*  the  final  Slate  into  jhe  Elevaior  Boot  Qi. 
V  means  of  Perforated  Bucket  Elevator  R,  (o  SUic  Sionge  Tower  Si. 


»i— Storage  Tower,  if  the  percentage  of  ash  is  loo  high  for  coking  purposes. 

7— Centrifugal  Pump,  to  which  all  the  water  returns  from  the  Elevator  Boots,  and  ii.  uMid  over  again. 
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Plate  III.— TRANSACTIONS  OF  THE  MINING  SOCIETY  OF  NOVA  SCOTIA. 


New  Glasgow  Iron,  Coal  and  Railway  Company,  Ltd« 
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P0gj-ioA/or  THE  D/sjmcjof  Qm^mm 

.  Ma/ifK'fl  f/.s  s!i()(ff'..sf<'(l  ni Itapcr  nn  Govcrnmcnf  Aid  /o  Mininfj" 


(Acci/mpaiujivy  Fad  III.,  Vol.  II.) 


The  Main  Shaft  on  ihk  lode  h^  a  depth  (on  the  inclj 
of  «'>  oC  475  fct-  A»  '50.  *So.  3y>»nd  ^50  feel  resp« 
iv^ty  lc%«U  Uve  been  carried  off  cross-cumng  through  1 

crtjr  to  wious  lengths;  the  150  ft.  level  raru  westerly 
point  beneath  letter  X,  The  red  doited  line  represents  1 
hofuontal  pttijeclioo  of  the  inclined  sh^t. 

Tbc  |ny  chnte  was  cut  in  this  shaft  at  a,  depth  of  : 

of  p^y   chute  see  map  of  undeiground  worldngs  on  page 


10  10  indies  in  thickncE  varying  from  7  dwtv  to  a^-oi.  per 
ton.     Tlus  gtvund  has  been  raised  gs  feet  by  the  upthrow 
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